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PREFACE. 



0' 

Ths plan and outlinea of the fbUowing woric were 
w sketched, and a considerable portion of it composed, 
about eighteen jears ago. It was advertised, as 
preparing for the press in 1823, when the author 
\ published the first edition of ^ The Christian Phi- 
losopher ;" but various other engagements prevented, 
\ its ai^peanince at that period. The introduction 
, and die first two Sections were published in a r^ 
spectable Quarterly Journal, in the year 1816 ; but 
lliey are now coniBiderably modified and enlarged. 
This circumstance will account for the date of some 
of the illustrative facts to which reference is made in 
, the first part of the volume and in several portions 
of the Appendix. 

Had the present work been published at any of 
^e periods now referred to, the subject it discusses, 
and some of the illustrations, would have presented 
a more novel aspect than they can lay claim to at 
die present time, when the diffusion of knowledge 
has become an object of general attention. The 
author, however, is not aware that any work em- 
^ bracing so fiill an illustratiiMi of the same topics has 



4mi-^ vJ^O' \rrO 



4 PREFACE. 

yet made its appearance ; and is therefore disposed 
to indulge the hope, that, in conjunction with the 
present movements of society, it may, in some de- 
gree, tend to stimulate those exertions which are 
now making for the melioration and mental im- 
provement of mankind. Independently of the gen- 
eral bearing of the facts and illustrations on the 
several topics they are intended to elucidate, the 
author trusts, that not a few fragments of useful 
knowledge will be found incorporated in the follow- 
ing pages, calculated to entertain and instruct the 
general reader. 

In the numerous illustrations brought forward in 
this volume, it was found impossible altogether to 
avoid a recurrence to certain facts which the author 
had partially adverted ta in some of his former pub* 
lications,— ^without interrupting the train of thought, 
and rendering his illustrations partial and incom- 
plete. But where the same facts are introduced, 
they are generally brought forward to elucidate a 
difierent topic. Any statements or descriptions of 
this kind, however, which may have the appearance 
of repetition, could all be comprised within the com- 
pass of three or four pages. 

The general subject of the present work wiD be 
prosecuted in another volume, to be entitled ^The 
Mental Illumination of Mankind ; or an Inquiry into 
the Means by which a general Difiusion of Enow- 
ledge may be promoted." This work will embrace, 
--along with a great variety of o^er topics, — an 
examination of the present system of education, 
showing its futility and inefficiency, and illustrating 
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die principles and details of an efficient intellectual 
system, capable of universal application ; together 
with a yariely of suggestions in relation to the 
pliysical, moral, and intellectual improvement of 
society. 

To his numerous correspondents who have been 
inquiring afler the work " Hu Scenery of the 
Heaoens displayed, with the view of illustrating 
the doctrine of a Plurality of Worlda^^ which was 
announced at page 285, of the ** Philosophy of a 
Future State," — ^the author begs respectfully to state, 
that, if heal^ permit, he intends to proceed, without 
delay, to the completion of that work, as soon as 
the volume announced above is ready for the press. 
It will form a volume of considerable size, and will 
be illustrated with a great number of engravings, 
many of which will be original. 

Brcughty Ferry, near Dundee, 
18/A ApH, 1833. 
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INTRODUCTION. 

Whin we take a retrospectiTe view of the state of man* 
land daring the ages that are past, it presents, on the whole, 
a melancholy seene of intellectual darkness. Although in 
every age men have possessed all. the mental faculties they 
BOW or ever will enjoy, yet those noble powers seem either 
to have lain in a great measure dormant, or, when roused 
into action, to have been employed chiefly in malignant and 
destructive operations. Hence the events which the page 
of history records chiefly present to our view the most re- 
volUnff scenes of war, rapine, and devastation, as if the 
0arth had been created merely to serve as a theatre for mis- 
chief, and its inhabitants for the purpose of dealing destruc- 
tion and miseiy to all around them. Such, however, are the 
natural consequences of the reign of Ignorance over the 
human mind : for the active powers of man necessarily fol- 
low the dictates of his understanding, and when the intel- 
lectual Unities are not directed to the pursuit and th»con- 
templiition of noble and benevolent objects, they will most 
frequently be employed in devising and executing schemee 
subversive of human happiness and improvement. 

Amid the darkness which in ancient times »o long over- 
spread the world, some rays of intellectual light appeared in 
Palestine, in Egypt, and in the Greek and Roman empires ; 
but iu influence on the nations around was extremely 
feeble, and, like a few taper? in a daris night, served little 
more than to render the surrounding darkness visible. The 
liffht of science which then shone was, however, doomed to 
be speedily extinguished. About the filth oentuiy of th« 
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Christian era, numerous hordes of barbarians from the 
northern and the eastern parts of Europe, and the north- 
western parts of Asia, overran the western part of the 
Roman empire, at that time the principal seat of knowledge ; 
and, in their progress, overturned and almost annihilated 
every monument of science and art which then existed. 
Wherever they marched, their route was marked with der 
▼astation and with blood. They made no ^stinction be- 
tween what was sacred and what was profane — ^what was 
barbarous and ^prlMii w«mi refi n e jl * Amid th« din of war, the 
burning of cities, the desolation of provinces, the convulsion 
of nations, the ruin of empires, .and the slaughter of millions, 
the voice of reason and of religion waa scarcely heard : sci- 
ence was abandoned ; useful knowledge was set at naught ; 
every benevolent feeline and every moral (niHciple wer« 
trampled under foot. The earth seemed little else than one 
great field of battle ; and its inhabitants, instead of culti- 
Yating the peaceful arts and sciences, and walking hand in 
hand to a blessed innuortality, assumed the character of de* 
mons, and gave vent to the most fiend^like and ferocious 
passions, tiU they appeared almost on the brink of total ex- 
termination. 

For nearly the space of a thousand years posterior to that 
period, and prior to the Reformation, a long night of igno- 
rance overspread the nations of Europe, and the adjacent 
regions of Asia, during which, the progress of literatuiv 
and science,, of religion and morality, seems to have been 
almost at a stand ; scarcely a vestige remaining of t^ 
^orts of the human mind, during all that period, worthy 
of the attention or the imitation of succeeding ages. Ths 
debasing superstitions of the Romish church, the hoaiding 
of relics, the erection of monasteries and nunneries, the 
pilgrimages to the tombs of martyrs and other holy placei, 
the mummeries which were introduced into the services of 
religion, the wild and romantic eipeditions of crusaders, the 
tyranny and ambition of popes and princes, and the wan 
and insurrections to which they gave rise, usurped the place 
of every rational pursuit, and completely enslaved thejnindf 
of men. So great was the ignorance which then prevailed, 
that persons of the most distinguished rank couU neither 
Mad nor write. Even many of the clergy did nut undert- 
stand the breviary, or book of common prayer, which they 
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were daily aocoitomed to recite, and some of them eoald 
•earcely read it** The records of past transaetions were 
in a i^at measure lost, and legendary tales and (abulocui 
histories, to celebrate exploits which were never pwforoMdf 
were sohstituted in place of the anthenticated nistory of 
mankind. The learning which then prevailed under the 
name of philosophy and scholastic theology consisted 
chiefly in vain disquisitions and reasonings about abstraol 
truths, and incomprehensible mysteries, and in attempts to 
decide questions and points of theology, which lie beyond 
the reach of the human mind, and which its limited mcnl- 
ties are unable to resolve. Sophisms, falsehoods, and bold 
asseverations were held forth as demonstrations; a poni> 
p<>us display of words was substituted in the place of tkingg ; 

{ eloqaence consisted in vague and futile declamations ; and 

true philosophy was lost amid the mazes of wild and 
extravagant theories and metaphysical subtleties. The 
sciences, such as they were, were all taught in the Latin 
tongue, and all books in relation to them wen written in 
that language ; the knowledge of them was therefore ne* 
eessarily confined to the circle of the learned, and it would 

* have been considered as a degradation of the subject, to 

have treated of it in any of the modem languages which 
then prevailed. The elates of the temple of knowledge were 
consequently shut agamst the great body of the people, and 
it was never once surmised that they had any right to 
explore its treasures.' *< During this period,^ says Dr«. 
Robertson, ** the human mind, neglected, uncultivated, and 
depressed, continued in the most profound ignorance. £u« 
lope, during four centuries, produced few authors who merit 

• 

* As an evidence of the extreme ignorance of those times, it 
may be stated, that many charters granted by persons of the 
higaest rank are preserved, from which it appears that they 
could not subscribe their name. It was usual for persons who 
could not write to make the sign of the cross in connrmation of a 
charter. Several of these remam, where kings and persons 
of great eminence affix signian crucis manu propria pro ignoratione 
literarvm : " the sign of the cross made by our own hand on ac- 
count of our ignorance of letters." ^rom this circumstance is 
deri^red the practice of making a -(- when signing a deed, in the 
cose of those who cannot subscribe their names. See Kobert* 
Olurries V., and Apptndi»y Na I. 
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to be read, either on account of the elegance of their com- 
position, or the justness and novelty of their sentiments. 
There are few inventions, usefal or ornamental to society, 
of which that tonff period can boast." And, if those of the 
highest ranks, and in the most eminent stations in society, 
were so deficient in knowledge, the great mass of the people 
must have been sunk into a state of ignorance degrading to 
human nature. 

About the time of the revival of letters, after the dark 
ages of monkish superstition and ignorance, the moral and 
intellectual state of the inhabitants of Europe began to ex- 
perience a change auspicious of better times and of a more 
enlightened era. The diminution of the papal power and 
influence, the spirit of civil and religious liberty which then 
burst forth, the erection of new seminaries of education, the 
discovery of the mariner's compass, the invention of the art 
of printing, the labours of Lonl Bacon in pointing out the 
true method of phikMophizing, and the subsequent discoveries 
of Galileo, Kepler, Boyle, and Newton jn the physical sci- 
ences, gave a new and favourable impulse to the minds of men, 
and prepared the way for a more extensive communication 
of useful knowledge to persons of every rank. From this 
period knowledge began to be gradually diiSused among 
most of the European nations ; but its progress was slow, 
* and its influence was chiefly confined to the higher circles 
of society, and to persons connected with the learned pro- 
fessions, till after the middle of the eighteenth century. 
About this time there began to issue from the press many 
popular works on Natural and Civil History, Geography, 
Astronomy, and Experimental Philosophy, divested of the 
pedantry of former times, and of the technicalities of science, 
which, along with periodical works that were then begin- 
ning to extend their influence, conveyed to the minds of the 
mechanic and the artisan various fragments of useful know- 
ledge. It was not, however, till the era of the French Revo- 
lution, that the stream of knowledge began to flow with an ac- 
celerated progress, and to shed its influence more extensively 
on the middling and the lower orders of society. Though 
we cannot look back, without feelings of regret and even of 
horror, at the revolting scenes of anarchy and bloodshed 
which accompanied that political convulsion, yet amid all 
its evils, it was prodactive of many important and beneicial 
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twaka. It tended to undermine that system of enpentition 
and tyranny by which most of the European nations had 
bean co long enslaTed ; it roused millions, from among the 
mass of the people, to asseft those rizhts and pfinteges to 
which they are entitled as rational bemgs, and which had 
been withheld from them by the strong hand of power ; it 
stimulated them to'iiiTestigations into ereiy department 
connected with the rights and the happiness of roan, and it 
excited a spirit of inquiry into every subject of contempla- 
tion that can improve or adorn the human mind, which, we 
tnist, will never be extinguished, till the light of useful 
knowledge shall extend its miluence over all the inhabitanta 
of the earth. 

Striking, however, as the contrast is, between the state 
of knowi^ge in the present and in former ages, much still 
iVfflains to be accomplished, till the great body of mankind 
be stimulated to the prosecution of intellectual acquirements. 
Though a considerable portion of rational information has 
of late years been disseminated among a variety of individ* 
sale in different classes of society, yet, among the great 
majority of the population in every country, a degree of ig- 
norance still prevails, degrading to the rank of intellectual 
natures. With respect to the mat mass of the inhabitants 
of the world, it may still be said with propriety, ** that dark- 
ness covers the eatth, and gross darkness the people.** 
The greater part of the continent of America, the extensive 
plains of Africa, the vast regions of Siberia, Tartary, Tibet, 
and the Turkish einpire — ^the immense territories of New* 
Holland, Sumatra, Borneo, and the Burman empire, the nu- 
merous islands which are scattered throughout the Indian 
and the Pacific oceans, with many other extensive regions 
inhabited by human beings — still lie within the confines of 
mentid darkness. On the numerous tribes which people 
those immense regions of our globe, neither the light of 
science nor of revelation has yet shed its benign influence ; 
and their minds, debased by superstition, idolatry, and eveiy 
malignant passion, and enslaved by the cunning artifices of 
nriests, and the tyranny of cruel despots, preeent a picture of 
human nature in its lowest stage of degradation. — Even in 
Karope, where the light of science has chiefly shone, how 
narrow is the circle which has been enlightened by its 
beame t The lower orders of society on the Continent, and 
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even in Great Britain itself notwithstanding the superior 
means of improTement they enjoy, are still miserably defi- 
cient in that degree of knowledge and information which every 
human being ought to possess ; nor are there many even in 
the higher spheres of life who cultivate science for its own 
sake, who set a due value on intellectual aoquisitions, or 
encourage the prosecution of rational inquiries. 

There is, perhaps, no country in the world where the 
body of the people are better educated and more intelligent 
than in North Britain ; yet we need not go far, either in 
the city or in the country, to be convinced that the most 
absurd and superstitious notions, and the grossest ignorance 
respecting many important subjects intimately connected 
with human happiness, still prevail among the great ma- 
jority (^ the population. Of two millions of inhabitants 
which constitute the population of the northern part of our 
island, there are not perhaps 20,000, or the hundredth part 
of the whole, whose knowledge extends to any subject of 
importance, beyond the range of their daily avocations. 
With respect to the remaining 1,800,000, it may perhaps 
be said with propriety, that, of the figure and magnitude of 
the world they live m — of the seas and rivers, continents 
and islands, which diversify its surface, and of the various 
tribes of men and animals by which it is inhabited — of the 
nature and properties of the atmosphere which surrounds 
them— of the discoveries which have been made respecting 
light, heat, electricity, aiid magnetism — of the general laws 
which regulate the economy oi nature — of the various com- 
binations and effects of chymical and mechanical powers — 
of the motions and magnitudes of the planetary and the 
starry orbs — of the principles of legitimate reasoning— of 
just conceptions of the attributes and moral government of 
the Supreme Being— of the genuine principles of .moral 
action-— of many other subjects interesting to a rational and 
immortal being — they are almost as entirely ignorant as the 
wandering Tartar, or the untutored Indian. 

Of eight hundred millions of human beings which people 
the globe we inhabit, there are not perhaps two millions 
whose minds are truly enlightened as they ought to be-^ 
who prosecute rational pursuits for their own sake, and 
firom a pure love of science, independently of the knowledge 
re^oisite for their respective professions and employments. 
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For w« mnst •zelude fiooi the rank of mkaal inqniiiini 
after knowlsdge all those who have acquired a OBatteniig 
of leamingt with no other view than to gain a tubeietence^ 
or to appear fashionable and polite. And* if this role be 
admitted^ I am afraid that a goodly nnmber even of lawyers, 
phyaicianfl, dergymen, teachers, nay, eren some authors, 
and professors in oniTersities and academies, would be 
etrack off from the list of lovers of science and rational in- 
quirers alter truth. Admitting this statement, it will fol- 
low, that there is not one individual out of four hundred of 
the human race that passes his life as a rational intelligent 
being, employing his Acuities in those trains of thought 
and active exercises which are worthy of an intellectual 
naiare ! For, in so far as the attention of mankind is ab- 
sorbed merely in making provision for animal sobsistenoe, 
and in gratifying the sensual appetites of their nature, they 

] can be considered as Uttle superior in dignity to the lower 

^ orders of animated existence. 

The late Frederick King of Prussia, who was a correct 
observer of mankind, makes a still lower estimate of the 
actual intelligence of the human species. In a letter to 
D*Alembert, m 1770, he says, " Let us take any monarchy 
you please ; let us suppose that it contains ten millions of 
inhabitants ; from these ten millions let us discount, — ^first 

; the labourers, the manufacturers, the artisans, the soldiers, 

and there will remain about fifty thousand persons, men 
and women ; from these let as discount twenty-five thousand 
for the female sex, the rest wiU compose the nobility and 

f' entry, and the respectable citizens ; of these let us examine 
ow many will be incapable of application, how many im« 
becile, how many pusillanimous, how many dissipated, — 
and from this calculation it will result, that out of what is 
called a ci^^nlized nation of nearly ten millions, you will 
hardly find a thojasand well informed persons, and even 
among them what in^uality with regard to genius ! If 
eight-tenths of the nation, toiling for their subsistence, never 
read — if another tenth are incapable of application, from 
frivolity, or dissipation, or imbecility, — ^it results, that the 
smali share of good sense of which our species is capable 
can only reside in a small fraction of a nation." Such was 
the estimate made by this philosophic monarch of the in- 
teUigence poasessed by the natioM of Euxope, sixty years 
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«fO ; and although society has conaidenbly advanced in 
inteUeetaal acqainlions since that period* the gieat body of ^ 

the people, in every coantry, is still shrouded in the mists * 

of folly and ignorance. ^ ' 

Such a picture of the intellectual state of mankind mustt ' 

when seriously considered, excite a melancholy train of re* ^ 

flections in the breast both of the philanthropist and the ' 

man of science. That such a vast assemUage of being% ' 

famished with powers capable of investigating the laws oi ' 

nature,— of determining the arrangement, the motions, and * 

magnitudes of distant worlds, — of weighing the masses of ' 

the planets, — of penetrating into the distant regions of th« ' 

universe, — of arresting the lightning in its course, — of ex* 
ploring the pathless ocean, and the region of the clouds, — 
and of rendering the most stubborn elements of nature sub* 
servient to their designs : — ^that beings capable of forming 
a sublime intercourse with the Creator himself, and of end- 
less progression in knowledge and felicity, should have their 
minds almost wholly absorbed in eating and drinking, in 
childish and cruel sports and diversions, and in butchering 
one another, seems, at first view, a tacit reflection on 
the wisdom of the Creator, in bestowing on our race 
such noble powers, and plainly indicates, that the cur* 
rent of human intellect has widely deviated from its pristine 
course, and that strong and reiterated efiorts are now 
requisite to restore it to its original channel. Every lover of 
science and of mankind must, therefore, feel interested in 
endeavouring to remove those obstructions which have im* 
peded the progress of useful knowledge, and to direct the 
mtellectual energies of his fellow-men to the prosecution of 
objects worthy of the high station they hokl in the scale of 
existence. 

Were we to inquire into the external causes which have 
retarded the progress of the human mind, we should doubt** 
lees find them existing in the nature of those civil govern^ 
raents which have most generally prevailed in the world, and 
in several of the ecclesiastical establishments which have been 
incorporated with them. It has been a favourite maxim 
with all tyrants that the people must be kept in ignorance » 
and hence we find, that in the empires of the East, which 
are aU of a despotical nature, the people are debarred firem 
ike temple of science, and sunk into a state of the gteeeeafe 
ignorance and servility. Under such governments, the 




into aprthy ^ tiw •pvks of fniua 
are iMglaetodt — ignonnoe m 
thm nao of dwoammenty who daiw to veni hia 
opiniona ia proachbed aa an ancmy to tho atato, la tK» 
Bare onlifktanad govarnoianto on the continent of Ennpa, 
the anme efibeto lutTe followed, in proportion to the nnabat 
of thoee tyrannical maxima and priooptaa which enter into 
their cooatitntion. Hence* we any fireqoently detonnine 
the degree of mental illnmination winch pmraila among any 
peoplot from a eonaideffation of the nature of the gaver&> 
ment under which they live. For the knowledge of a people 
ia always in proportion to their liberty, and w£ne the apirit 
of liberty ii either emahed or ahackled, the energiea of the 
baauin mind will never be exerted with vigoor, in the ••• 
qaiaition or the propagation of Utor^tare and aeienca. Even 
in tho mildest and moat enlightened govemmenta of modem 
Europe, the inatiuction of the general mass of aociety Ibnna 
no prominent feature in their administration. Knowledge 
on general subjecta is simply permUud to be diaeerainated 
among the people ; its promoters are not soflbsiently pat> 
ronin^ and encoaraged, — no fonda are regularly appro* 
priated for this purpose, — and its utility, in many inatances^ 
in even called in queation. It is to be hoped, however, now 
tbat the din of war ia, ia some measure, hushed, that the 
attontion of princes and their Bunisters will be mora par- 
ticularly directed to this, important object : for it might 
easily be shown, were it necessary, that an enlightened 
population is the most solid basis of a good government^ 
and the. greatest security for its permaneoee,--that it will 
always form the strongest bulwark around every throne 
where the -sceptre is swayed by wisdom and rectitude^— < 
That the estobtishment of the popish religion in any atato 
has a tondency to impede the progress of knowledge, it 
would be almost needless to illustrate. The mummeries 
whitih have been interwoven with its services, the grovelling 
and sQperatitioos notions which it has engendered, the 
ignorance which prevails among the population of all thoee 
eottntries over which its influence extends, the alarms of ita 
priestly abetters at the idea of free discussion, and of en- 
fightening the minds of the people, the records of its Inaui<- 
flitiaoe, the history of the dark ages, when it pravailea in 
all its rigour, and the recent experienee of our own 

C 
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■how, that it ii a system foanded on the daikness and m* 
beeility of the human faitellect, and can flourish onlj whese 
the spirit of libeity has fled, .and where leason has lost ita 
ascendency in the minds of men.* 

With regard to the internal causes of the ifpiorance which 
so generally prevails, they will be found m the general 
depravity of human nature ; in the vicious propensities so 
prevalent among all ranks ; in the indulgence of inordinate 
desires after riches and power; and in the general disposi* 
tion of mankind to place their chief Imppiness in sensual 
|[ratifications,*--evils which the spirit of Christianity onlyi 
m conjunction with every rational exertion, is calculated 
Ihlly to erpidicate. And therefore it is indispensable, that 
every attempt to difiuse intellectual light over the human 
race, be accompanied with the most strenuous exertions to 
pomote the nwral renooaiion of mankind. For vice and 
Ignorance, especially amon^ the lower orders, generally go 
hand in hand; and experience demonstrates, that indul- 
gence in evil passions and in unhallowed gratifications, de- 
stroys the relish for mental enjoyments, and is one. of tho 
most powerful obstructions to the vigorous exerdse of the 
intellectual powers. 

That the general diffusion of knowledge among aU ranks 
18 an object much to be desired will not, I presume, be 
called in question by any one who regards the intellectual 
powers of man as the noblest part of his nature, — and who 
considers, that on the rational exercise of these powers his 
true happiness depends. If ignorance be one of the chief 
causes which disturb the harmonious movements of the 
machitte of society, by removing the cause we of course 
prevent the effects ; and if knowledge be one of the main- 
springs of virtuous conduct, the more it is diffused, the 
more extensively will be brought into action, on the stage 

* Let it be carefiilly remembered, that in these remarks, it 
is merely the »y»tem of popery to which the auttunr refers. 
He is aware that many individuals, distinguished for leaniing 
and piety, have been connected with the Komish church; and 
while he condemns the spirit and tendency of the peculiar dog- 
mas and practices of that church, he deprecates every idea of 
|)ersecution, and every attempt to deprive its members of those 
rights and privileges to whicn they are entitled as men and as 



tlKMa viitvM which it hM a tondmey to yrodaet . 
A few F«rdinaDd«, and Windhai]i% and Don Miguala hm^ 
•tiU remain^ who leaaid the gnat naaa of tha paopb 
meffoly as wbiects of legislation, or as Ihe tools of Imany 
and ambition ; and that, thersfove, thej must be held in the 
chains of ignorance, lest they shoold aspire to the ranks of 
their sapenors. But the ^oeral ourrent of pnUio opimoa 
now rans counter to such illiberal and antiquated notions; 
and few persons of respectability, at least in this conntiy, 
W4Hikl hasard their renutation in defending a position so 
degrading and untenable. The more learning a people 
have, the more virtttons, powerful, and happy will they b^ 
come ; and to ignorance alone must the contrary effects ba 
impated. '* There is but one case,'* says a French writei^ 
** when ignorance can be desirable ; and that is, when aU 
is desperate in a stste, and when, through the pnsent evil% 
oChen still greater appear behind. Then stupidity is a 
blessing: knowledge and fensight an evils, it is then 
that, riiutting our eyes against the light, we would hide Iron, 
onrselYes the calamities we cannot pnvent.** In every 
other case, knowled^ must prove an mestimable blessing 
to men of every nation and of every rank. 

That the period when a general diffusion of knowledge 
■hall take place is hastening on appean from the rapid pn^ 
grrass which hat been made in almost every department of 
science daring the last half-century ; from the numerous 
publications on sU subjects daily issuing firom the pnas ; 
feom the rapid incresse of theological, literary, and scientific 
journals, and the extensive patronage they enjoy ; from the 
numerous lectures on chymistry, aatronomy, experimental 
philosophy, political economy, and general acience, now 
delivered in the principal cities and towns of Europe ; from 
the adoption of new and improved plans of public instruc- 
tion, and the erection of new seminaries of education in 
almost every quarter of the civilized world ; from the exten* 
sive circulation of books among all classes of the commu- 
nity ; from the rapid formation of Bible and missionary 
societies ; from the incnase of literarv and philosophioal 
associattona ; from the establishment of mechanics' institu- 
tions in OUT principal towns, and of libraries and nading 
societies in almost every village ; from the eager desire now 
excited, even among the lower orden of society, of becoming 
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Msqiiaiiited with subjects hitherto known and cultirated 
only by petsons of the learned professions ; and, above all, 
from the spirit of civil and religioas liberty now bursting 
forth, both in the eastern and the western hemispheres, not- 
withstanding the efforts of petty tyrants to arrest its pro- 
gress. Amid the convalsions which have lately shaken the 
surrounding nations, "many have run to and fro, and know- 
ledge has been increased ;" the sparks of liberty have been 
•truck from the collision of hostile armies and opposing 
interests ; and a spirit of inquiry has been excited among 
tiumerous tribes of mankind, which will doubtless lead to 
tiie most important results. These circumstances, notwith- 
standing some gloomy appearances in the political horizon, 
may be considered as so many preludes of a new and hap- 
pier era about to dawn upon the world ; when intellectual 
liffht shall be diffused among all ranks, and in every region 
of the globe, when Peace shall extend her empire over the 
wortd; when men of aH nations, at present separated 
horn each other by the effects of ignorance, and of political 
jealousies, shall be united by the bonds of love, of reason, 
and intelligence, and conduct themselves as rational and 
immortal beings. 

In order that such a period may be gradually ushered in, 
it is essentially requisite that a conviction of the utility and 
importance of a general diffusion of knowledge be impressed 
upon the minds of the more intelligent and inluential classes 
of society, and that every exertion and every appropriate 
means should be used to accomplish this desirable object. 
In aocoidance vrith this idea, I shall endeavour, in the fol- 
lowing work, 

I. To illustrate the advantages which would flow from a 
general diffusion of useful knowledge among all ranks,'-and 
shall afterward follow out the investigation, by 

II. An inquiry into the means requisite to be used in 
Older to accomplish this important object.* 

* As a particular illustration of the means by which a general 
diffusion of knowledge might be effected would render the 
present work too bulky, this department of the subject wiU be 
prosecuted in a separate volume. 
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PART L 

On the Adoantages which toould flow from a GemrtU DiftuUm 

of Knowledge* 

That the intellectual fiiculties of man have never been 
ihoTOUgbly ditected to the pursuit of objects worthy of the 
dimity of rational and immortal natures, — and that the 
most pernicious effects have flowed from the perveraion of 
their mental powers, — are truths which the history of past 
aces, and our own experience, too plainly demonstrate. 
That the state of general society would be greatly meliorated 
were the mists of ignorance dispelled, and the current of 
human thought directed into a proper channel, might appear* 
\7ere we to take an extensive survey of the evils which 
have been produced by ignorance, and its necessary con- 
comitants, and of the opposite effects which would flow 
from mental illumination, in relation to all those subjects 
connected with the improvement and the happiness of our 
species. Here, however, a field of vast extent opens to 
view, which would requirie several volumes fully to clescribe 
and illostrate : I shall, therefore, in the mean time, select, 
from the multitude of objects which crowd upon the view» 
only a few prominent particulars, — ^the elucidation of which 
shail occupy the following sections. 



to GENERAL DUTUSI0N OF KNOWLEDGE. 



SECTION I. 

On the Influence which a General Diffusion of Knowledge 
would have in dissipating those Supehstitious Notions 
and Vain Fears which have so long enslaved the Minds 
of Men, 

Mv first proposition is, that the diffasion of knowledge 
would undermine the fabric of superstition, and remove 
those groundless fears to which superstitious notions give 
rise. Ignorance has not only debarred mankind from many 
exquisite and sublime enjoyments, but has created innume- 
rable unfounded alarms which greatly increase the sum of 
human misery. Man is naturally timid, terrified at those 
dangers whose consequences he cannot foresee, and at those 
uncommon appearances of nature whose causes he has 
never explored. Thus he is led, in many instances, to 
regard with apprehension and dread those operations of 
nature which are the result of regular and invariable laws. 
Under the influence of such timid emotions, the phenomena 
of nature, both in the heavens and on the earth, have been 
arrayed with imaginary terrors. In the early ages of the 
world, a total eclipse of the sun or of the moon was re- 
garded with the utmost consternation, as if some dismal 
catastrophe had been about to befall the universe. Believ- 
ing, that the moon in an eclipse was sickening or dying 
through the influence of enchanters, the trembling specta- 
tors had recourse to the ringing of bells, the sounding of 
trumpets, the beating of brazen vessels, and to loud and 
horrid exclamations, in order to break the enchantment, and 
to drown the muttering of witches that the moon might not 
hear them. In allusion to this practice, Juvenal, when 
speaking of a loud scolding woman, says that she was able 
to relieve the moon. 

** Forbear your drums and trumpets, if you please ; 
Her voice alone the labouilng moon can ease.** 
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Nor «M sQch fbolith opinions and customs yet btnish«d 
fiom the world. They are uaid. to be still prevalent in seTe>- 
nl Mohammedan and Pagan countries.* Comets, too, with 
their blaziBg tails, were long rejapurded, and still are, by th6 
valgar, as harbingers of Divine vengeance, presaging 
fisBoines and inundations, or the downfall of princes and th« 
destruction of empires.! The Aurora Boreaies, or northern 
lights, have been frequently gazed at with similar appr^ 
hensions, and whole provinces have been thrown into con- 
sternation by the fantastic coruscations of those lambent 
t&eteors* Some pretend to see, in these harmless lights, 
•rmies mixing in fierce encounter, and fields streaming with 
Uood ; others behold states overthrown, earthquakes, inun- 
^l&tions, pestilences, and tbe most dreadful calamities. Be- 
-eaase some one or other of these calamities formerly hap- 
pened soon after the appearance of a comet, or the blaze of 
an aurora, therefore' they are considered either as the causes 
<nr the prognostics of such events. 

From the same source have arisen those fooKsh notionSi 
so fatal to the peace of mankind, which have been engen- 
dered by judicial astrology. Under a belief that the cnar- 
acters and the fates of men are dependent on the various 
aspects of the stars, and conjunctions of the planets, the 
most unfounded apprehensions, as well as the most delusive 
liopes, have been excited by the professors of this fekllactous 
science. Such impositions on the credulity of mankind are 
founded on the grossest absurdity, and the most palpable 
ignorance of the nature of things ; for since the aspects 
and conjunctions of the celestial Mies have, in every period 
of duration, been subject to invariable laws, they must be 
altogether inadequate to account for the diversified phenom- 
ena of tbe moral w,ox\d, and foi that infinite variety we ob- 
serve in the dispositions and the destinies of men ; and, in- 
deed, the single consideration of the immense distancee of 
the' stars from our globe, is sufiScient to convince any 
rational mind that their influence can have no effect on a 
region so remote from the spaces which they occupy. The 
planetary bodies, indeed, may, in certain cases, have some 
degree of physical influence on the earth, by virtue of their 
attractive power, but that influence can never affect thi 

• See Appendix, No. n. fitet 
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2Mration of moral causeB, or the qualities of the mind. Even 
though it were admitted that the heavenly bodies have an 
influence over the destinies of the human race, vet we have 
no data whatever by which to ascertain the mode of its op- 
eration, or to determine the formula or rules by which cal- 
culations are to be made, in order to ))redict the fetes of 
nations, or the individual temperaments and destinies of 
men ; and consequently, the principles and rules on which 
astrologers proceed in constructing horoscopes^ and calculat- 
ing nativities, are nothing else than mere assumptions, and 
their pretensions nothing short of criminal impositions upon 
the credulity of mankind. With equally the same reason 
might we assert, that the earth, in different positions in it« 
orbit, would have an influence in producing fools and ma- 
niacs in the planet Jupiter, or in exciting wars and insur- 
rections among the inhabitants of Saturn, as to suppofle^ 
with Mr. Varley, the prince of modem astrologers, that 
" Saturn passing through the ascendant causes dulness and 
melancholy for a few weeks,'* and that ** Jupiter, in the 
third house, gives safe inland journeys and agreeable neigh- 
bours or kindred." 

Notwithstanding the absurdity of the doctrines of astrol- 
ogy, this art has been practised in every period of time. 
Among the Romans, the people wer^ so infatuated with it, 
that the astrologers, or, as they were then called, the mathe' 
matidans^ maintained their ground in spite of all the edicts 
of the emperors to expel them from the capital ; and after 
they were at length expelled by a formal decree of the 
senate, they found so much protection from the credulity of 
the people, that they still remained in Rome unmolested. 
Among the Chaldeans, the Assyrians, the Egyptians, the 
Greeks, and the Arabians, in ancient times, astrology was 
uniformly included in the list of the sciences, and used as 
one species of divination by which they attempted to pry 
into the secrets of futurity. The Brahmins in India, at an 
early period, introduced this art into that country, and, by 
means of it, have rendered themselves the arbiters of good 
and evil hours, and of the fortunes of their fellow-men, and 
have thus raised themselves to great authority and influence 
among the illiterate multitude. They are consulted as 
oracles, and, like all other impostors, they have taken great 
can never to sell their answers withont a handsome remu- 



PRSTALKNCS OF A8HtOI.OOT. 3ft 

«eT»tioo. In iilmoet trery conntty in tbe world tkui art is 
still practised, and only a short period has elapsed since the 
princes and legislators of Eurttpe were directed in the moat 
important concerns of the state by the predictions of astrol- 
<eger8. In the time of Queen Catharine de Medtcis, astrol- 
ogy was 80 much in vogue, that nothing, however triflings 
was to be done without consulting the stars. The astrolo- 

f)T Morin, in the seventeenth century, directed Cardinal 
ichelieu's motions in some of his journeys, and Louisa 
Maria de Gonsaga, Queen of Poland, gave SOOO crowns to 
carry on an edition of his Astrologta GmUvm ; and in the 
reigns of Henry the Third and Henry the Fourth of 
France, the predictions of astrologers were the common 
theme of the court conversation. Even in the present 
day, and in the metropolis at the British empire, tbit 
AJiaciotts art is practised, and its professors are resorted 
to for judicial information, not only by the wlgAr* but 
even by many in the higher spheres of life. The ex* 
tensive annual sale of more than 340,000 copies of *^ Moore's 
Almanac,*' which abounds with such predictions, and of 
similar publications, is a striking proof of the belief which 
is still Attached to the doctrines of astrology in our own age 
amd country, and of the ignorance and credulity from which 
luch a belief proceeds.* Parhelia, parselens, shootinff 
Stan, fiery meteors, luminous arches, lunar rainbows, and 
other atmospherical phenomenl^ have likewise been consid- 
ered by some as ominous of impending calamities. 

Such are some of the objects in the heaveru, which 
ignorance and superstition have arrayed with inmginaiy 
terrors. 

On the earth, the objects which have given rise to ground- 
less fears are almost mnnmerable. The ignes fatut^ those 

* That the absurdities of astrologr are still in vogue among 
a certain class appears firom the puolication of such works as 
the following: — "A Treatise on Zodiacal Physiognomy, illus- 
trated by engravings of heads and features, ana accompsnied by 
tables of the times of the rising of the twelve signs of the Zodiac, 
and containing also new astrohgical explanations of some remark- 
able i)OTtions of ancient mythological nistory. By John Varley. 
No. L, large 8vo., pp. 60, to be comprised in four parts. Long- 
man and Co., 1828." A specimen of some of tbe fooleries snd 
absurdities gravely treated on by this sapient author vrill be 
found in Nos. IIL and IV. of the Appendix to this volume. 
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hannless meteors which hover above moiet and fenny placet 
in the night-time, and emit a glimmering light, have been re- 

Jarded as malicious spirits, endeavouring to deceive the bewil- 
ered traveller, and lead him to destruction. The ticking 
noise of the little insect called the deatk-vMich^-^ screech-om 
■creaming at the window — a raven croaking over a house*— 
a dog howling in the night-time — a hare or a sow crossing 
the road — ^the meeting with a bitch with whelps, or a snake 
lying in the road — ^the falling of salt from a table— and even 
the curling of a fibre of tallow in a burning candle,* have 
been regarded with apprehensions of terror, as prognostics 
of impending disasters, or of approaching death. 

In the Highlands of Scotland, the motions and appear- 
ances of the clouds were, not long ago, considered as ommous 
of disastrous events. On the evening before new year's day, 
if a black cloud appeared in any part of the horizon, it was 
thought to prognosticate a plague, a famine, or the death of 
some ffreat man in that part of the country over which it 
seemed to hang ; and in order to ascertain the place threat- 
ened by the omen, the motions of the cloud were often watched 
through the whole night. In the same country, the inhabit- 
ants regard certain days as unluckyt or ominous of bad for- 
tune. That day of the week on which the 3d of May falls 
is deemed unlucky throughout the whole year. In the isle of 
Mull, ploughing, sowing, and reaping are always begun on 
Tuesday, though the most favourable weather for these pur- 
poses be in this way frequently lost. In Morven none wiU, 
upon any account, dig peat or turf for fuel on Triday. The 
age of the moon is also much attended to by the vulgar 
Highlanders ; and an opinion prevails, that if a house take 
fyee while the moon is m the decrease, the family will from 
that time decline in its circumstances, and sink into poverty. f 
In England, it is reckoned a bad omen to break a looking- 
glass, as it is believed the party to whom it belongs will lose 
his best friend. In going a journey, if a sow cross the 
road, it is believed the party will meet either with a disap^ 
pointment or a bodily accident before returning home. It 
u reckoned unlucky to see first one magpie, and then an- 
other ; and to kill a magpie, it is believed, will certainly b6 

* Called in Scotland, the dead apeal. 
t Encyclopedia Britannica, Art. Omen, 
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jMUished with some terrible miefortune. If a penon meet 
a lunenl proceesion, it is coiwiderad necessary always to 
take off the bat, which keeps all the evil spiriU that lUtend 
the body in good-humour. If, in eating, a person miss his 
mooth, and the victuals fall, it is reckoned very nnlnckyi 
and ominous of approaching sickness. It is also consid- 
ered as unlucky to present a knife, scissors, ra«or, or any 
sharp cutting mstrument, to one's mistress or friend, as 
they an apt to cut love and friendship ; and to find a knift 
or razor denotes ill luck or disappointment to the party. 

Among the ancient nations, there was hardly any cir-* 
mimatance or occurrence, however trivial, from which they 
did not draw omens. This practice appears to have teken 
ite rise in Egypt, the parent country of almost every supersti« 
tion of paganism; but from whatever source it may have 
derived its origin, it spread itself over the whole inhabited 

Siobe, even among the most civilized nations, and at this 
ay it prevaib more or less among the vulgar in every coun- 
try. Even kings and emperors, sages and heroes, have 
been seized with alarm at the most trivial ciicumstances, 
which they were taught to consider as ominous of bad for- 
tune, or of impending dan^r. Suetonius says of Augus- 
tus, that he believed implicitly in certain omens ; and that, 
St mane nbicaleeuf perperam, ac nnuter pro dextero indw 
cgreter, ut dirum,--^^^ if his shoes were improperly put on in 
the morning, Specially if the left shoe was put upon his 
right foot, he held it for a bad omen.'* 

Thus it appears, that the luminaries of heaven, tha 
clouds, and other meteors that float in the atmosphere, the 
actions of animals, the seasons of the year, the days of the 
week, the most trivial incidents in human life, and many 
other circumstances, have afforded matter of false alarm tt- 
mankind. But this is not all : man, ever prone to disturb 
his own peace, notwithstanding the real evils he is doomed 
to saSer, has been ingenious enough to form pM^nary 
monsters which have no existence, either in h^ven or on 
earth, nor the least foundation in the scenes pnBXtemal na- 
ture. He has not only drawn false conclasions from the 
objects which have a real existence, to Jncrease his fears ; 
bat has created, in his imagination, sn ideal world, and 
peopled it with spectres, hobgoblins, fairies, satyrs, imps, 
wraiths, genii, brownies, witches, wizards, and other no* 



90 GENERAL DIFFUSION OF KNOWLEDGE. 

tMtical beings, to ^hose caprices he believes his happini 
and misery are subjected. An old wrinkled hag is supposed 
to have the power of rendering miserable all around her, 
who are the objects of her hatred. In her privy chamber, 
it is believed, she can roast and torment, the absent, and 
iniict incurable disorders both on man and b^ast ;* she 6an 
transport herself through th& air on a sjHt or a broomstick ^ 
or, when it serves her purpose, she can metamorphose her* 
self into a cat or a hare ; and by shaking a bridle over a per** 
son asleep, can transform him into a horse ; and, mounted 
on this new-created steed, can t;raverse the air on the wings 
ef the wind, and visit distant countries in the coarse of a 
night. A certain being called a fairy, thoujgh supposed, to 
be at least two or three feet high, is believed to have the 
fiiculty of contracting its body, so as to pass through the key* 
hole of a door ; and though they are a distinct species of 
beings from man, they have a strong fancy for children ; 
and hence, in the Highlands of ^cotland^ new-bom infants 
t(fe watched till the christening is over, lest they should be 
stolen or exchanged by those fantastic existences. The 
regions of the air have been peopled with apparitions and 
terrific phantoms of different kinds, which stalk abroad at 
the dead hour of night to terrify the lonely traveller. In 
ruined castles and old houses, they are siiKi to announce 
their appearance by a variety of loud and dreadful noises ; 
sometimes rattling in the old hall like a coeeh and six, and 
rumbling up a»d down the staircase like the trundling of 
bowls or cannon-balls: £speciall^ in lonely churcb-ya^ds,. 
in retired caverns, in deep forests and dells, horrid sound* 
are said to have been heard, and monstrouashapes to have 
appeared, by which whole villages have been thrown into 
9on^matioa.t 

* The reader will find abundance of relaticus of this kind in 
** S(UarC& Invisible World cUscoveredy" — ^a book which waa long 
read with avidity by the vulgar in this country, and which haa 
n-equently caMsed emotions of terror among yoathlul groups on 
winter eyeninga, while listeninff to its feamil relations, which 
eould never be eradicated, and has rendered them cowards in the 
dark during all the subsequent periods of their lives. 

t That many of ihe supentitious opiniogns and piactiee* 
sjiiijcwe ajyiuded to stiU prevail even within tfaa limits of th« W^ 
tfUfk en)9ire, vfsiBw^ fixun t^ t)Ui(mi«B «tMct from thif 
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Jfot baTe tach abfloid notions been confined to the 
jiKterate vulgar; men of considerable acqmTements in 
literatuie, from ignorance of the laws of nature, hare &Uen 
into the same delusions. Formerly, a man who was en- 
dowed with considerable genius and knowledge was reck- 
oned a magician. Doctor cartolo was seized by the Inqui- 
rition at Iu)nie, in the sixteenth century, because he unex- 
pectedly cured a nobleman of the gout ; and the illustrious 
Friar Bacon, because he was better acquainted with experi- 
mental philosophy than most persons of the age in which he 
lived, was suspected, even by the learned eoclesiastios, of 
having dealings with the devil. Diseases were at those 
times imputed to fMcination^ and hundreds of poor wretches 
were dragged to the stake for being accessory to them. 
Mercatns, physician to Philip II. of Spain, relates, that he 

** Monthly Magazine" for July, 1813, p. 496. " In Staffordshire, 
they burn a adf in a &rm-nou8e auve, to prevent the other 
calves from dying. In the same county, a woman having kept 
a toad in a pot in her garden, her husband killed it, and uie re- 

Eroached Imn for it, saying, she intended the next Sunday to 
ave taken the sacrament for the purpose of getting some of 
the bread to feed him with, and make him thereby a valuable 
familiar spirit to her. At Long Aston, a young fiirmer has 
eeveral times predicted his own end, from wnat he calls being 
looked over; and his mother and father informed a friend of mine 
(says the relator) that they had sent to the white witch doc- 
tor, beyond Bridgewater, by the coachman, for a charm to cure 
htm (having paid handsomely for it) ; but Uiat he had now ffiven 
him over, as ner spells were more potent than his. If not dead, 
he is dying of mere fear, and all the parish of his class believe 
it. There is also, in that parish, an old man who sells ginger- 
bre^ to the schools, who is always employed to cure the red 
water in cows, by ineans of charms and verses which he says to 
them. In the Marsh, we have water doctors who get rich ; at 
the mines, diviners with rods, who find ores and water ; and at 
Weston-super-Mare, they see lights before fanerals, and are 
agreed that the people in that parish always die by threes, t. e. 
three old, three young, three men, three women, &c. Such 
are a part only oi the superstitions of the west in 1813 !*' 

Every one who is mucn conversant with the lower ranks of 
society will find that such notions are still current and believed 
by a considerable portion of the population, which is the only 
apology that can be made for statmg and counteracting such 
ophiions. 

D 
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had Men a very beaalifal woman Inreak a atael mirror to 
piecea, and blast some trees by a single glance of her eyes I 
Josephus relates, that he saw a oeitain Jew, named Eleazar, 
draw the devil out of an old womanVs nostrils, by the appli- 
cation of Solomon's seal to her nose, in the presence of 
Vespasian. Dr. Mynsight is said to have cured several 
bewitched persons vtiih a plaster of asafbtida. How the 
asafoBtida was efficacious was much disputed among the 
learned. Some thought the devil might consider such an 
application as am insult, and ran off in a passion; bat 
others veiy sagely observed, that as devils were supposed to 
have eyes and ears, it was probable they might have noses 
too. James VI., who was famed for his polemics and theo- 
lineal acquirements, wrote a treatise in defence of vntdi- 
craft, and persecuted those who opposed his opinions on 
this subject. The pernicious effects in mines, occasioned 
by the explosion of hydrogen gas, were formerly imputed 
to the demons of the mine. Van Helmont, Botrnms, 
Strozza, and Luther attributed thunder and meteors to the 
deviL Socrates believed he was. guided by a demon. Dr. 
Cudworth, Glanville, and others wrote in defence of witch- 
craft and apparitions. But it would be endless to detail all 
the foolish opinions which have been imbibed and propa- 
gated even by men who pretended to genius and learning. 

Besides the opinions to which I have now adverted, aiad 
which have a direct tendency to fill the mind with unneces- 
sary apprehensions, there is also an immense variety of 
foolish and erroneous opinions which pass current for genu- 
ine tiuths among a mat majority of mankind. That a 
man has one rib less than a woman, — ^that there is a certain 
Jew still alive who has wandered through the world since 
the crucifixion of Christ, — ^that the coffin of Mahomet is 
suspended in the air between two loadstones, — that the city 
of Jerusalem is in the centre of the world, — ^that the tenth 
wave of the sea is greater and more dangerous than 'all the 
rest,— that all animals on the land have their corresponding 
kinds in the sea, — ^that there is a white powder which kills 
without giving a report, — that the blood of a goat will dis- 
solve a diamond, — that all the stars derive their light fioom 
the sun, — that a candle made of human fat, when lighted, 
will prevent a person asleep firom awaking, with many other 
similar unfounded positions, — are regarded as indisputabi* 
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mA« by thouandiy ivlioaa adlwiiawM ta tn^tkn Hii 
anthoTity, and whoM indoleBCo and oredolUy, prafant than 
fiom inquiring, wiUi a manly indapandence, mto tlia tnia 
•tato and naluia of thingt. ^ 

Such are a few, and but a very few, of tba lupafatitiooa 
notions and vain fears by wbicb the great majority of the 
httinan iraoe, in eTory age and countiy, has been enslsTed. 
To have attempted a oomplete enumefation of sueh hallii* 
dilations of the human intellect would have been Tain, and 
could only have piodoeed satiety and disgust. That such 
absurd notions should ever have prevailed ii a most grating 
snd humiliating thou^t, when we consider the noble feeul- 
ties with which man is endowed. That they still prevail in 
a great measuse, even in our own country, is a striking 
proof that we are, as yet, but just emerging from the ffloom 
of intellectual darkness. The prevalence of such opmiona 
is to be regretted, not only on account of the groundlesa 
alarms thej^ create, but chiefly on account of the felie ideas 
they inspire with regard to the nature of the Supreme 
Ruler of the universe, and of his arrangements in the gov«« 
emment of the world. While a man whose mind is en- 
lightened with true science perceives throughout all nature 
the most striking evidences of benevolent design, and re* 
joiees in the bemgnity of the Great Parent of tlM universe, 
-^whiJe he perceives nothing in the arran^ment* of the 
Creator, in any department of his works, which has a diied 
tMidency to produce pain to any intelligent or sensitive ex« 
istence,--4he superstitions man, on the oontraiy, oonten* 
plates the sky, the air, the waters, and the earth as filled 
with malicious beings ever rB>dy to haunt him with terror* 
or to plot his destruction. The one contemplates the 
Deity directing the movements of the material world by 
fixed and invariable laws, which none but himself can coun* 
teraot or suspend ; the other views them as continually 
liable to be controlled by capricious and malignant beings^ 
to gratify the most trivial and unworthy passions. How 
very dtfTerent, of course, must be their conceptions and 
feelings respecting the attributes and jrovemment of the 
Supreme Bemg ! \^ile the one views Him as an infinitely 
wise and benevolent Father, whose paternal care and good- 
Mss inspire confidence and affection; the other must r^avd 
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him, in a certain degree, as a caprieioas being, and oflfer op 
hie adorations under the influence of fear. 

Such notions have likewise an evident tendency to habit- 
uate the mind to false principles and processes of reason- 
ing, which unfit it for forming legitimate conclusions in its 
researches after truth. They chain down the understand- 
ing, and sink it into the most abject and sordid state ; and 
prevent it from rising to those noble and enlarged views 
which revelation and modem science exhibit, of the order, 
the extent, and the economy of the universe. It is lament- 
able to reflect, that so many thousands of beings endowed 
with the faculty of reason, who cannot by any means be 
persuaded of the motion of the earth, and the distances 
and magnitudes of the celestial bodies, should swallow, 
without the least hesitation, opinions ten thousand times 
more improbable ; and find no difficulty in believing that 
an old woman can transform herself into a Aar«, and wing 
her way through the air on a broomstick. 

But, what is worst of all, such noHona almost invariably 
lead to the perpetration of deeds of cruelty aiid injustice. Of 
the truth of this position the history of almoi^t every nation 
affords the most ample proof. Many of the barbarities 
committed in paean countries, both in their reUgious wor- 
ship and their civil polity, and most of the cruelties inflicted 
on the victims of the Romish Inquisition, have flowed from 
this source.* Nor are the annals of our own country de- 
ficient in examples of this kind. The belief attached to 
the doctrine of witchcraft led our ancestors, little more than 
a century aso, to condemn and to bum at the stake hun- 
dreds of unhappy women, accused df crimes of which they 
could not possibly have been guilty.f In New-England, 

* In the duchy of Lorraine, 900 females were delivered over 
to the flames, for being tntchesy by one inquisitor alone. Under 
this accusation^ it is reckoned that upwards of thirty thousand 
vtomen have perished by the hands of the Inquisition. — ** Inquisi- 
tion Unmashedt" by Pmgblanch. 

t The Scots appear to have displayed a more than ordinary 
zeal against witches, and it is said that more denmged old 
women were condemned for this imaginary crime in Scotland 
than in any other country. So late as 1722, a poor woman was 
burnt for witchcraft, which was among the last executions in 
Scotland. A variety of curious particulars in relation to the 
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lAonC tlie year 1099, a witehcralt pfanmsj vote to ioeh ex* 
ccBB as to pfodaee commotioiM and calamities moie drsoj 
fill than the scoai]ge of war or the destroying pestUsnea 
There lived in the town of Salem^ in that coantry, tiw 
young women who were sohjeet to convnlsions, aceon*- 
paniM with eztraordinaiy symptoms. Their father, nn^ 
ister of the church, sujpposing* they were bewitched^ cast his 
suspicions upon an Indian ffifl who lived in the houses 
whom he compelled, hy harsh treatment, to confess that 
she was a witch. Other women, on hearing this, inmie^ 
diately believed that the convulsions, which proceeded onlf 
from the nature of their sex, were owinf to the same causes 
Three citixens casually named, were immediately thrown 
Into prison, accused of witchcraft, hanged, and their be^Bes 
left exposed to wild beasts and birds of prey. A few days 
after, sixteen other persons, together with a counsellor, 
Irho, because he refused to plead against them, was sQp» 
posed to share in their guilt, suffered in the same mannec 
From this instant, the imagination of the multitude was in* 
flamed with these horrid and gloomy scenes. Children of 
fen years of age were put to death, young ffirls were stripped 
naked, and the marks of witchcraft searched fbr upon their 
bodies with the most indecent curiosity ; 'and those spots of 
the scurvy which age impresses upon the bodies of old men 
were taken for evident signs of infernal power. In default of 
these^ torments were employed to extort confessions, dictated 
by the executioners themselves. For such fancied crimes, the 
(^spring of superstition aJone, they were imprisoned, top- 
tureid, murdered, and their bodies devoured by the beasts of 
|>rey. If the magistrates, tired out with executions, refused 
to punish, they were themselves accused of the crimes they 
tolerated ; the vety ministers of religion raised false wit- 
nesses against them, who made them forfeit with their lives 
the tardy remorse excited in them by humanity. Dreams, 
apparitions, terror, and consternation of ^^rj hind in- 
creased these prodigies of folly and horror. The prisons 
were filled, the gibbiets left standing, and aU the citizens 

trials of witches may be seen in Pitcaim's " Criminal Trials, 
and other proceedings before the High Court of Justiciary in 
Scotland.**— Part II. lately published See also Appendix, 
No. V. 

D2 
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iiiTohred in gloomy appieheiiiioiis. So that flapentitioiM 
notions, ao far 6om being innocent*8nd hanniew specula- 
tiona, lead to the most deplorable results ; and^ therefore^ 
ought to be undermined and eradicated bj every one who 
wishes to promote the happiness and the good order of 
general society. 

Such, then, is the evil we find existing among mankind 
— ^false opinions, which produce vain fears, which debase 
the understanding, exhibit distorted views of the Deity, and 
lead to deeds of cruelty and injustice. Let us now consider 
the remedy to be applied for its removal. 

I have ail along taken it for granted, that ignorance of 
the laws and economy of nature is the great source of the 
absurd opinions to which I have adverted, — ^a position 
which, I presume, wi|l not be called in question. For such 
opinions cannot be deduced from an attentive survey of the 
pnenomena of nature, or from an induction of well authen- 
ticated facts; and they are equally repugnant to the dic- 
tates of revelation. Nay, so far are they from having any 
foundation in nature or experience, that m proportion as we 
advance in our researches mto nature's economy and laws, 
in the same proportion we perceive their futility and absurd- 
ity. As in most other cases, so in this, a knowledge of the 
cause of the evil leads to the proper remedy. Let us take 
away the cause, and the effect of course will be removed. 
Let the exercise of the rational faculties be directed into 
a proper channel, and the mind furnished with a few funda- 
mental and incontrovertible principles of reasoning — let the 
proper sources of information be laid open — ^let striking and 
mteresting facts be presented to view, and a taste for 
rational investigation be encouraged and promoted — let 
habits of accurate observation be induced, and the mind 
directed to draw proper conclusions from the various objects 
which present themselves to view, — and then we may confi- 
dently expect that superstitious opinions, with all their 
usual accompaniments, will gradually vanish, as the shades 
of night before the rising sun. 

But here it may be inquired. What land of knowledge is it 
that will produce this elTect ? It is not merely an acquaint- 
ance with a number of dead languages, with Roman and 
Grecian antiquities, with the subtleties of metaphysics, 
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wiA pagan mythology, wHh polities or poetiy : tfwM, JMom* 
ever important in other points of view, will not, in ths 
present case, produce the desired effect; for we have 
already seen that many who were ccmTersant in siieh 
sabjeets were not proof against the admission of siiptistt> 
tioos opinions. In order to prodoee the desired effect, the 
mind must be directed to the study of material nature, — to 
contemplate the Tarions appearances it presents, and to 
mark the uniform results of those invariable laws by which 
the universe is governed. In particular, the attention 
■bonld be directed to those discoveries which have been 
made by philosophers in the difierent departments of nature 
and art doring the two last centuries. For this purpose, 
the study of natural history, as recording the various facts 
respecting the atmosphere, the waters, the earth, and 
animated beings, combined with the study of natural phi- 
losophy and astronomy, as explaining the causes of the 
phenomena of nature, will have a happy tendency to eradi- 
cate from the mind those false notions, and, at the same 
time, will present to view objects of defightfUl contempla- 
tion. Let a person be once thoroughly convinced that 
nature u uniform in her operations, and governed by regular 
laws, impressed by an all-wise and benevolent Being, he 
will soon be inspired with confidence, and will not easily be 
alarmed at any occasional phenomena which at first sight 
might appear as exceptions to the general rule. 

For exampte, — let persons be taught that eclipses are oc- 
canoned merely by the shadow of one opaque body falling 
upon another — that they are the necessary result of the in- 
donation of the moon*s orbit to that of the earth — ^that the 
times when they take place depend on the new or full moon 
happening at or near the points of intersection — and that 
other planets which have moons experience eclipses of a 
nmilar nature — that the comets are regular bodies belonging 
to our system, which finish their revolutions, and appear 
and d^ppear in stated periods of time — that the northem 
lights, though seldom seen in southern climes, are frequent 
in the regions of the north, and supply the inhabitants vrith 
light in the absence of the sun, and have probably a relation 
to the magnetic and electric fluids — ^that the ignes fatui are 
haimless lights, formed by the ignition of a certain species 
of gas promiced in the s(m1s above which they hover— that 
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the notes of the de8th*watdi, bo fu Ifom being pieMfee of 
death, are aseertauied to be the notei of /ove, and piesages 
of hymeneal intercounee among these little msects;* let 
lational infonnation of this kind be imparted, and they wiU 
soon learn to contemplate nature with tranquillity and com- 
posure. Nay, a more beneficial effect than even this will, 
at the same time, be produced. Those objects which they 
formerly beheld with alarm will now be converted into 
sooices of enjoyment, and be contemplated with emotions 
of deUght. 

"When from the dread immensity of space 
The rushing comet to the sun descenos, 
With awful train projected o'er the world ; 

The enlightened few, 

Whose god-like minds philosophy exalts, 
The glorious stranger hail. They feel a ioy 
Divinely great: they in their ipaweTs exult; 
They see the blazing wonder rise anew, 
In seeminff terror clad, but kindly bent 
To work the will of All-sustaining Love/* 

ThomsorCa Svmmer. 

Such are the sublime emotions with which a person en- 
lightened with the beams of science contemplates the return 
of a comet,. or any uncommon celestial appearance. He 
will wait the approach of such phenomena with pleasing 
expectation, in hopes of discovering more of the nature and 
destination of those distant orbs ; and will be led to form 
more enlarged ideas of their omnipotent Creator. 

Again, to remove the apprehensions which arise from the 
fear of invisible and incorporeal beings, let persons be in- 
structed in the various optical illusions to which we are sub^ 
ject, arising from the intervention of fogs, and the indlsj> 
tinctness of vision in the night-time, which make us fre^ 
quently mistake a bush that is ne&r us for a large tree at ^ 
qSstance ; and, under the influence of which illusions, a 
timid imagination will transform the indistinct image of a 
cow or a horse, into a terrific phantom of a monstrous size. 
Iiet them also be taught, by a selection of well-authenti^ 
cated &ctSt the powerful influence of the imagination in 

* This fact was particularly ascertained by Dr. Deifaam.— 
Ph i h t tpk k t l TVwusefww, No. 291. 
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cnating idesl ibniis, espeeially when under the «Vmhriim oC 
ibftr — the effects produced by the woricinss of eomcMDflai 
when haraned with guilt — ^by very lively mwns, by itiong 
dcMMs of opium, by drunkenness, hysteric passions, »n*4nesi, 
and other disoiders that affect the mind, and by the cunning 
axtifices of impostors to promote some sinister or neiariooa 
designs. Let them likewise be instructed in the nature of 
sponUauoua combustions ani detonations^ occasioned by the 
accidental combustion and explosion of ffases, which pro* 
dnce occasional noises and lights in (^urchyards and empty 
houses. Let the experiments of optics, and the strikmg 
phenomena produced by electricity, galvanism, magnetism, 
and the different gases, be exhibited to their view, together 
'with details of the results which have been produced by 
various mechanical contrivances. In fine, let their atten- 
tion be directed to the foolish, whimsical, and extravagant 
notions attributed to apparitions, and to their inconsistency 
with the wise and benevolent arrangements of the Governor 
of the universe.* 

That such instructions as those I have now hinted at 
would completely produce the intended effect may be ar- 
gued from this consideration, — that they have unifonnly yro^ 
duced this efect on every mini which has been thus enltght" 
ened. Where is the man to be found whose mind is en* 
lightened in the doctrines and discoveries of modem science, 
and who jet remains the slave of superstitious notions and 
vain fears ? Of all the philosophers in Europe, ia there one 
who is alarmed at an eclipse, at a comet, at an ignis fatuuSf 
or the notes of a death-watch, or who postpones his experi- 
ments on account of what is called an unlucky day 1 Did 
we ever hear of a spectre appearing to such a person drag* 
mng him from bed at the dead hour of midnight to wander 
through the forest trembUng with fear I^No. Such beings 
appear only to the ignorant and illiterate ; and we never 
heard of their appearing to any one who did not previously 
believe in their existence. But why should philosophers be 
freed from such terrific visions, if substantial knowledge had 
not the power of banishing them from the mind 1 Why 

* See A;)pendix, No. YII., for an illustration of some of the 
causes wmch have concurred to propagate the belief of appa< 
ritions. 
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iboiild tapemattinl beings feel to shy in oonYcningf with 
men of seience 1 They would foe the fittest persons to whom 
they might impart their secrets, and communicate informa- 
tion respecting the invisible world, but it never falls to their 
lot to be favoar^ with such visits. Therefore, it may be 
concluded, that the diffusion of useful knowledge would in* 
fkllibly dissipate those groundless fears which have so long 
disturbed the happiness particularly of the lower orders of 
mankind.* 

It forms no objection to what has been now stated, that 
the late Dr. Samuel Johnson believed in the existence of 
ghosts and in the second sight ; for, with all his vast ac- 
quirements in literature, he was ignorant of patural science, 
and even attempted to ridicule the study of natural philos- 
ophy and astronomy, — the principal subjects which have the 
most powerful tendency to dissipate such notions, — as may 
be seen in No. 24 of his " Rambler ;" where he endeavours 
to give force to his ridicule by exhibiting the oddities of an 
imaginary pretender to these sciences. He talks of men of 
science ** lavishing their hours in calculating the weight of 
the terraqueous globe, or in adjusting systems of worlds 
beyond the reach of the telescope ;" and adds, that *' it was 
the greatest praise of Socrates, that he drew the wits of 
G)reece from the vain pursuit of natural pkHosopky to moral 
inquiries, and turned their thoughts fir<nn stars and tides, 

* U would be unfiur to infer from any e]q>Te88ions here used, 
that the author denies the possibility of sapematural visions and 
appearances. We are assured from the records of Sacred His- 
to^, that beings of an order superior to the human race have 
«( at sundry times, and in diverse manners/' made their appear- 
ance to men. But there is the most marked difference between 
vulgar apparitions, and the celestial messengers to which the 
records of Revelation refer. They appeared, not to old women 
and clowns, but to patriarchs, prophets, and apostles. They ap- 
peared, not to frighten the tnmd, and to create unnecessaiy 
alarm, but to declare ** tidings of great joy." They appearecL 
not to reveal such paltry secrets as the place where a pot a 

Sold or silver is concealed, or where a lost ring may be found ; 
ut to communicate intelligence worthy of God to reveal, and 
of the utmost importance for man to receive. In these, and 
many other respects, there is the most striking contrast between 
popuiar ghosts, and the supernatural communications and ap- 
pearances recorded in Scripture. 
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and matter and motion, upon the varioas modei of Tutue 
and relations of life." Hib opinions and condnct, therefoie, 
can only be considered as an adMltional proof of the pro- 
priety of the sentiments above expressed. 

Nor should it be considered as a thing impracticable to 
instruct the great body of mankind in the subjects to whidh 
I have allu^. Every man possessed of what is called 
eommon sense is capable of acquiring all the information 
requisite for the purpose in view, even without infinnging 
on the time allotted for his daily labottrs, provided his at- 
tention be once thoroughly directed to its acquisition, and 
proper means used to promote his instruction. It is not in* 
lenaed that all men should be made profound mathemati- 
eians and philosophers ; nor is it necessary, in order to erad- 
icate false opinions, and to enlarge and elevate the mind. 
A general view of useful knowledge is all that is necessary 
lor the great mass of mankind ; and would certainly be in« 
comparably preferable to that gross ignorance, and those 

Sovelling dispositions, which so generally prevail among 
e inferior ranks of society. And to acqmre such a degree 
of rational information requires only that a taste for it, and 
an eager desire for acquiring it, be excited in the mind. If 
iVns were attained, I am bold to affirm, that the acquisition 
of such information may be miade by any person who is ca- 
pable of learning a common mechanical employment, and 
wiJJ cost him less trouble and expense than are requisite to 
a schoolboy for acauiring the elements of the Latin tongue. 
To conclude this branch of the subject: — Since it i^P* 
pears that ignorance produces superstition, and supentiCious 
notions enffender vain fears and distorted views of the gov- 
ernment of the Almighty, — since all fear is in itself painful, 
and, when it conduces not 'to safety, is painful vrithout use, 
— every consideration and every scheme by which ground- 
less terrors may be removed, and just conceptions of the 
moral attributes of the Deity promoted, must diminish the 
sum of human miserv, and add something to human happi- 
ness. If therefore the acquisition of useful knowledge re- 
specting the laws and the economy of the universe would 
produce this effect, the more extensively such information 
18 propagated, the more happiness will oe difTused among 
mankind. 
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SECTION 11. 

On the Utility of Knowledge in preventing Diseases and 

fatal Accidents. 

It is a conclusion which has been deduced from long ex- 
perience, ^* that mankind in their opinions and conduct are 
apt to run from one extreme to another." We have already 
seen, that, in consequence of false conceptions of the Deity, 
and of his arransements in the economy of nature, the 
minds of multitudes have been alarmed by the most un- 
founded apprehensions, and have been '* in great fear where 
no fear was." On the other hand, from a similar cause, 
many have run heedlessly into danger and destruction, when 
a slight acquaintance with the powers of nature, and the 
laws of their operation, would have pointed out the road to 
safety. This leads me to the illustration of another advan- 
tage which would be derived from a general diffusion of 
knowledge, — ^namely, 

That it would tend to prevent many of those diseases and 
fat(U accidents which flow from ignorance of the laws which 
govern the operations of nature. 

There are, indeed, several accidents to which mankind 
are exposed, which no human wisdom can foresee or pre- 
vent. Being furnished with faculties of a limited nature, 
and placed in the midst of a scene where so many powerful 
and complicated causes are in constant operation, we are 
sometimes exposed, all on a sudden, to the action of de- 
structive causes, of which we were ignorant, or over which 
we have, no control. Even although we could foresee a 
pestilence, a famine, an earthquake, an inundation, or the 
eruption of a volcano, we could not altogether prevent the 
calamities which generally flow frx>m their destructive rav- 
ages. But, at the same time, it may be affirmed with truth, 
that a great proportion of the physical evils and accidents 
to which the human race is liable, are the effects of a cul- 
pable ignorance, and might be effectually prevented, were 
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meftd knowledge mc^e extensWely diffused. But it unlbp* 
tmiately happens, in abnost eveiy instance, that the penons 
who are exposed to the accidents to which I allude, an igm^ 
rant of the means requisite for arerting the danger. To 
illustrate this point, I shall select a few examples, and shall 
iotersperse a few hints and maxims for the considieration of 
those whom it may concern. 

The first class of accidents to which I shaU advert 
comprises those which have happened from ignorance of 
the fuUwre and proj^ertieM of the different gasesy and of the 
noxious efiects which some of them produce oa the func- 
tions of animal life. 

We have frequently read in newspapers and magazines) 
and some of us h&^e witnessed such accidents as the follow- 
ing: — ^A man descends into a deep well, which had for 
some time been shut up. When he has gone down a con- 
siderable way he suddenly lets go his hold of the rope or 
ladder by whjch he descends, and drops to the bottom in a 
state of insensibility, devoid of utterance, and unable to 
point out the cause of his disaster* Another hastily follows 
him, to ascertain the cause, and to afford him assistance ; 
iMit by the time he arrives at the same depth he shares the 
same fate. A third person, after some hesitation, descends 
with more cautious steps. Bat he soon begins to feel a 
certain degree of giddiness, uid makes haste to ascend, or 
is drawn up by assistants. In the mean time, the unhappy 
persons at. the bottom of the well are frequently left to 
remain so long in a state of suspended animation, that all 
means of restoration prove abortive ; and the cause of the 
disaster remains a mystery, till some medical gentleman, or 
other person of intelligence, be made acquainted with the 
circnmstiShces oi the accident. Similar accidents, owing to 
the same cause, have happened to persons who have incau- 
tiously descended into brewers* vats, or who have entered 
pre^pitately into wine cellars, and vaults, which had been 
long shut up from the external air, and where the process 
of lermentation was, going on: they have been suddenly 
struck down, as by a fla^h of lightning; and, in some 
instances, the vital spark has been completely extinguished. 
Many instances, too, could be produced of workmen who 
have incautiously laid themselves down to sleep in the 
neighbourhood of lime-kilns where they were employed, 

E 
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having, in a short time, slept the sleep of death. The bun^ 
ing of charcoal in dose apartments has also proved fatal 
to many ; more especially v/hen they have retired to rest in 
such apartments, while the charcoal was burning, and before 
the rooms had received a thorough ventilation. 

Numerous are the instances in which accidents have hap- 
pened, in the circumstances now stated, and which are still 
frequently recurring ; all which might have been prevented 
had the following facts been generally known and attended 
to : — ^That there exists a certain species of air, termed fixed 
atr, or carbonic add gas, which instantly extinguishes flame, 
and is destructive to animal life ; that it is found in con- 
siderable quantities in places which have been shut up from 
the external atmosphere, — as in old wells, pits, caverns, and 
close vaults ; that it is copiously produced during the fer- 
mentation of liquors in brewers' vats, where it hovers above 
the surface of the liquor ; in cellars where wine apd malt 
liquors are kept ; and by the burning of lime and pbarcoal ; 
and that, being nearly twice as heavy act common air, it sinks 
to the bottom of the place where it is jproduced. The follow- 
ing plain hints are therefore all thatas requisite to be attended 
to, in order to prevent the recurrence of such disasters. 
Previous to entering a well <or pit which has been long 
secluded firom the external air, let a lighted candle or taper be 
sent down ; if it coi;tinu^8 to bum at the bottom there is no 
danger, for air that will support flame, without an explosion, 
will also support animal life; but, should the taper be extin- 
guished before it reaches the bottom, it would be attended 
with imminent danger to venture down till the foul air be ex- 
pelled. The noxious air may be destroyed by throwing ddWn 
a quantity of quick Ivme^ and gradually sprinkling it with 
water ; for as the lime slakes it will absorb the mephitic air, 
and a person may afterward descend in safety. Where 
lime is not at hand, a bush, or such like bulky substance, 
may be let down and drawn up several times ; or some 
buckets of water may be thrown into it, till the air be so pa- 
rifled that a lighted taper will continue to bum at the bottom. 
These precautionary hints will apply to all the other gases 
referred to, where this species of gas may happen to exist. 
To which I may also add, as another hint, that in every 
ntuataon where fixed air is supposed to exist, it is more 
dangeroturto sit or to lie down in each places, than to fltuid 
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4net ; for at this gas is the heavief t of all the gawf, it oe- 
«8|nes the lowest plaee ; and therefore, a person lying on 
the ffroand may be saffocated by it, while another, standinff 
at Ins side, would feel no injury, his mouth being raised 
abo^e the stratum of the noxious fluid.* I shall only 
remark further on this head, that several disorders have 
been contracted by persons sleeping under the branches of 
trees in the night-time, and in apartments where great 
qaantities of fruit, or other vegetable matter, are kept, — from 
ignorance of the fact, that during the night the leaves of 
trees, and all vegetable matter, perspire a deleterious air, 
which, when it has accumulated to a certain degree, nwy 
induce a variety of serious complaints, and sometimes prove 
fetal. 

The diaaaters whUh hwoe happened in coal mines, and other 
subterraneous apartments, form another class of acoidents» 
many of which have been the effects of ignorance. Of late 
years an immense number of men, boys, and horses have 
been destroyed by the explosion of inflammable air in the 
coal mines in this country, particularly in the north of Eng- 
land, where the most affecting and tragical scenes have 
been presented to view. On the forenoon of Monday, 26th 
May, 1812, a dreadful accident to(^ place at Felling, near 
<Gateshead, in the mine belonging to G. T. Branding, Esq. 
When nearly the whole of the workmen were below» — the 
Mcond set having gone down before the first had come up, 
— a double blast of hydrogen gas took place, and set the 
mine on fire, forcing up an immense volume of smokey 
which darkened the air to a considerable distance, and scat- 
tered an immense quantity of small coal from the upcast 
shaft. In this calamity ninety-three men* and boys perished. 
The mine was obliged to be closed up on the mllowing 

* The grotto del Cani,. a small cavern in Italy, about four 
leagues from Naples, contnins a stratum of carbonic acid gas. 
It has been a common practice to drive dogs into the cavern, 
where they suffer a temporary death for the entertainment of 
strangers. But a man enters with perfect safety, and feels no 
particular inconvenience by standing in it, because his mouth is 
ccmsiderably above the svur&ce of that stratum of deleterious 
air; but were he to lie down he would be instantl;^ suffocated. 
The same pieeauticm may also be useftil in walking through 
certain caverns In our own country. 
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c.*rtrJiiT in orfcr to extingruish the fire, which put an end 
.f &s of BaW any of the sufferers. On the Wth 
October, in the same year, and in the same county (Dar- 
ham), a coal-pit at Shiney Row suddenly took fire by explo- 
sion of the in^ammable air ; in consequence of which se^en 
nersons were severely scorched. And on the Saturday fol* 
^winff (October lOth), the Harrington Mill pit, distant from 
the other about two or three hundred yards, also took fire ; 
by which four men and nineteen boys were killed on the 
spot, and many people severely wounded and burnt, and 
two boys were missing. This dreadful catastrophe was 
likewise occasioned by the explosion of fire damp.*^ The 
albove are only two or three examples of a variety of similar 
accidents which have happened, of late years, in the coal 
districts in the northern parts of our island. That all such 
accidents could have been prevented by means of the know- 
ledge we have hitherto acquired would perhaps be too pre- 
sumptuous to affirm ; but that a great proportion of them 
were the effects of ignorance on the part of the miners, and 
might have been prevented by a general knowledge of the 
nature and causes of such explosions, and by taking proper 
precautionary measures, there is every reason to believe. 
That this is not a mere random assertion will appear from 
the following extract from the«Monthly Magazine, for Feb- 
ruary, 1814, p. 80 : — *( Mr. Bakewell, in his late lectures at 
Leeds, stated the following circumstance, which strongly 
evinces the benefits which arise from educating the workuiff 
classes, that, in the coal districts of Northumberland and 
Durham, accidents &re constantly taking place from explo- 
sions in the mines ; so that not less than, six hundred per- 
sons have been destroyed in the last twojears. But, in one 
of the mines which was frequently subject to explosion, not 
an accident of any consequence had taken place for the last 
twelve years, the proprietors, besides other precautions, 
having for a considerable time past educated the children of 
the miners at their own expense, and given them proper 
infomuUion respecting the nature of the danger to be 
avoided,*^ \ 

* See Monthly Magazine, vol. xxxiii. p. 580, and vol. xxxiv. 
p. 462. 

t This section of the present work was Written in 1816, and 
the facts referred to in it happened within three or four years of 
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Were the workiiig minen earefblly instnicted in llie 
.■store and composition of the atmosphere, and its ehymieal 
propertieii, and particQlarly in the nature and compositiim 
of the different gases, — ^were snch instructions illustrated 
by a judiciooB selection of chymical experiments, and were 
the proper practical hints and precautions deduced and 
clearly exhibited, there cannot be the least doubt that it 
would be attended with numerous beneficial results. When 
a person is ignorant, of the noxious principles that may be 
secretly operating within the sphere of his labours, he will 
frequently rush heedlessly within the limits of danger; 
whereas, a man who is thoroughly acquauited with all the 

that date. Since that period Sir Humphrey Davy's ingenious 
contiivance, called the Safety Lctmp^ nas been invented, by 
means of which, we have every reason to believe, many aca- 
dents in coal mines have been prevented, and many lives pre- 
served from destruction. The peculiar property of this lamp is, 
that the miner may move about with it, and even work by its 
liffht in the midst of those explosive mixtures which have so 
often proved fatal when entered with a common lamp or a candle. 
It transmits its light, and is fed widi air through a cyUnder of 
copper wire-gauze. The apertures in the gauze are about one- 
twentieth or one-twenty-Mh of an inch square, and the thUhnua 
of the wire from one-fortieth to one-sixtieth of an inch in diam- 
eter. The parts of the lamp are : — 1. The brass cistern which 
contains the oil. 2. The rim in which the wire-gauze cover is 
fixed, and which is fastened to the cistern by a moveable screw. 
3. An aperture for supplying oil fitted with a screw or cork, and 
a central aperture for tne wick. 4. The wire-gauze cylinder, 
which consists of at least 625 apertures to the square inch. 5. 
The second top three-fourths of an inch above the first, sur- 
mounted by a brass or copper plate, to which the rin^ of suspen- 
sion is fixed. 6. Four or six thick vertical wires, joining Uie 
cistejn below with the top plate, and serving as protectmg pil- 
lars round the cage. 

When the wire-gauze safety lamp is lighted and introduced 
into an atmosphere gradually mixed with fire-damp, the first 
effect of the fire-damp is to increase the length and size of the 
flame. When the infiammable gas forms one-twelfth of the 
volume of fte air, the cylinder becomes filled with a feeble blue 
flame, but me flame of the wick appears burning brightly within 
tiie blue flame, and the hght of the wick increases till the fire- 
damp increases to one-fifth, when it is lost in the flame of the fire- 
damp, which fills the cylinder with a pretty strong light. As 
long as any nepiotioe mixture of gas exists m contact with the 
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lamp BO long will it gne its light, and whea it is eitinciurfiei 
which happens when the foul an: constitutes oQB-thiri of the 
volume of Uie BtmoHphere, the aij js no longar proper for reapi- 
ration, for though animal hfe wiU continue where flame is ei- 
tinguished, yet it is always with suffering. 

DAVY'S. SAFETY LAMP. 



_ The following afo the prmfipal parts of the safely lamp :-F 
u IhB tamp, throwing up a brilliant flame. C is the reservoir, 



PRETENTION OF mSEASSS AN1> ACCIDBMT8. 05 

«k}, where danger is apparent, will hasten his retreat to a 
place of safety. 

The injuries wkich are produced by the stroke of lighinmg 
form another class of accidents which are frequently owing to 
ignorance. It is still to be regretted, that, notwithstan&ig 
the discoveries of modern philosophy, respecting the electric 
fluid and the laws of its operation, no thunder-gvard has yet 
been invented, which, in all situations, whether in the house, 
in the street, in the open field, in a caniage, or on horse- 
back, shall serve as a complete protection from the ravages ', 
of lightning. Till some contrivance of this kind be effected, 
it is probable that ths human race will still be occasionally \ 
subjected to accidents firom electrical storms. Such aoci- | 
dents are more numerous and fatal, even in our temperate ] 
climate, than is generally imagined. / From an induction of 1 
a variety of facts of this kind, as stated in the public papers ' 
and other periodical works, in the year 1811, the author 
ascertained that more than twenty persons were killed by 
lightning, during the summer months of that year, or at 
the rate of a thousand persons every fifty years, within the 
limits of our island ; besides the violent shocks experienced 
by others, which did not immediately prove fatal, and the 
damage occasioned to sheep and cattle, and to public and 
private edifices ; and it is worthy of notice, that most of the 
individuals who were killed by the lightniog had either taken 
shelter under trees, or were in situations adjacent to bells 
or bell-wires. The expe.rience of succeeding years proves 
that a similar number of disasters of this kind annually 
take place. It is, however, xAoie than probable, that at 
least half the number of accidents arising from the same 

supplied with oil by the tube M. EE is a frame of thick wire, 
to protect the wire-gauze, AAAA, which has a double top 
6H. The frame has a ring P attached to it, for the conve- 
nieuce of carrying it. The wire^gauze is well fastened to the 
rimB. ' 

Notwithstanding the utility of this invention, such is the 
carelessness and apathy of the working miners, that they either 
neglect to use then: safety lamps, or to attend to the means 
requisite to keep them in order, — ^which carelessness and apathy 
are the effects of that gross ignorance into which so many of 
them are sunk. Hence we find, that seldom a year passes in 
which we do not hear of destructive explosions happening in 
our coal mines, particularly in England. 
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cause might have been averted had the nature of lightning, 
and the laws which regulate its movements, been generally 
known. Seldom a year passes but we are informed by the 
public prints of some person or other havmg been killed by 
lightning, when taking shelter under a large tree, — of whole 
families having been struck down when crowding around a 
fireplace, dating a thunder-stoxpo,— of one person having 
been struck when standing beside a bell-wire, and another 
while standing under a bell connected with the wire, or 
under a lustre hanging from the ceiling. 

There can be little doubt, that a considerable number of 
such accidents Would have been prevented had the following 
iaets respecting the nature of lightning been extensively 
known :— That lightning is a fluid of the same nature, and 
is directed in its motions by the same laws which regulate 
the motions of the electric fluid in* our common electrical 
machines ; that it is attracted and conducted by trees, water, 
moisture, flame, and all kinds of metallic substances ; that 
it is most disposed to strike high and pointed objects ; and 
that, therefore, it mu^ be dangerous to remain connected 
with or in the immediate neighbourhood of such objects 
when a thunder-cloud is passing near the earth. 

Hence the following precautionary maxims have been 
deduced, by attending to which the personal accidents aris^ 
ing from thunder-storms might be, in a great measure, pre^ 
vented. In the open air during a storm, rivers^ pools, and 
every mass of water, even the streamlets arising from a 
recent shower, should be avoided ; because water, being an 
excellent conductor, might determine the course of an eleo^ 
trical discharge towards a person in contact with it, or in 
its immediate neighbourhood. All high trees ,and similar 
elevated conductors should also be avoided, as they are in 
more danger of being struck than objects on the ground ; 
and, therefore, a person in contact with them exposes him- 
self to imminent danger should the course of the lightning 
lie in that direction. But, to take our station at the distance 
of thirty or forty paces from such objects, or at such a dis- 
tance as may prevent us from being injured by the splinters 
of wood, should the tree be struck, is more secure than even 
in the midst of an open plain. Persons in a house not pro- 
vided with thundei^rods should avoid sitting near a chimnay 
or fireplace, whether there be a fire in the grate or not For 
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'when there is a fire in ^e gr&te the flue contains the fbHair* 
iag condactors, — aflame, smoke, rarefied air, and soot. Even 
when there is no fire, the soot with which the fine is lined is 
a conductor ; and from the superior height of the chimney- 
■hafl above every other part of the building, i^ is more hable 
than any other part of the house to be struck with lightning. 
In a house, too, gilt mirrors or picture-frames, lustres or 
homing candles, bell-wirea, and all metallic substances, 
should be carefiilly avoided, as they afibrd so many points of 
attraction, which might determine the course of an electric 
discharge. The safest position is in the middle of the room, 
if not near a lustre, a bell, or any thing hanging from the 
ceiling ; and if we place the chair on which we sit on a bed 
OT mattress, almost eveiy possible danger may be avoided.* 
Such are a few maxims easy to be recollected ^nd put in 
practice, by attending to wluch not a few accidents from 
electrical explosions might be averted. 

In the next place, various accidents have happened from 
ignorance of certain plain mechanical principles. For ex- 
ample, serious accidents have sometimes occurred from the 
want of acquaintance with the laws of motion. Persons 
have heedlessly jumped out of moving vehicles, and got 
' their legs and arms sprained or dislocated, and from one 
boat to another when both were in rapid motion, and ran 
the risk of being either bruised, drenched, or drowned. 
But had the effects of compound motion been generally 
known and attended to, in all those cases where it oc- 
curs, it would have prevented many of those accidents 
which have happened from persons rashly jumping out of 
carriages when in rapid motion, or attempting to jump from 
the top of a moving cylinder, in which cases they are al- 
ways precipitated with violence, in a direction different 
from what they expected, from the obvious effects of a com- 
bination of forces. Boats and carriages have been some- 
times overset by persons rising hastily when they were in 
danger of such accidents, — ^from ignorance of the principle, 

* It has been generally thought that the cellar is the most 
secure situation during a thunder-storm ; but this is true only in 
certain cases. When the lightning proceeds from the clouds, it 
is unquestionably the most secure position ; but in the case of a 
returning stroke^ or when the lightning proceeds from the earth» 
it is less secure than the higher parts of the building. 
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t^ Um MMre of gnnt; of the moriiiff Tebide, W m«A s 
practice, ii iBUsd •() as (a eodnngei tne line of diraetion 
Ming thrown beyond the bast, vhen llw Tehicle muat, of 
count, be oiertiimed ; whereai hsd Ibti; clnpped down to tha 
bottom, Ibey nould havu brought down tbe line of direction, 
■nd conieqUBntly the centre ^ gm'ttj, hrtlwT within Iho 
base, ID Bi to have preiented the iiccident and lecured theii 
ufeqr. The rvawn of this will perhaps mora plainly tp- 
ptai from the folloving eiptanation* ; — The ttntrt o/ jt*- 
vily i> that point of a body about which all it* parts srs in 
cfuiliiria, or balance each other i and conssqusntlj, if this 
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ysint be rappoited, tlie whole body will be al vmI, end 
Bot Ml. An imaginary line diawn from the centre of gr»> 
vfty of any body towards the centre of the earth k called 
Uu line of iireelum. Bodies stand with finnnese opon their 
basea when this line falls within the baee ; bat if the line 
of direction falls without the base, the body will be wm- 
turned. Thus, the inclining body A6CD, whose centre of 
gravity is £, stands firmly on its base CDKF, becaose the line 
of direction EM falls within the base. But if a weight, as 
ABGH, be laid upon the top of the body, the centre of gva- 
▼ity of the whole body and weight together, is raised op to 
I ; and then, as the line of direction ID falls without the 
base at D, the centre of gravity I is not supported, and the 
"whole body and weight must tumble down together. 

The tower of Pisa, in Italy, leans sixteen feet out of the 
perpendicular, so that strangers are afraid to pass under it ; 
but as the plum^net or line of direction falls within its hate 
or foundation, it is in no danger of fallinff, if its materials keep 
together ; and hence it has stood in this state for three hun- 
dred years. But were an additional erection, of any con- 
siderable elevation, to be placed upon its top, it would 
undoubtedly soon ttimble into ruins. 

To a somewhat similar cause, in combination with heed- 
lessness and ignorance, may be ascribed many of those 
accidents which so frequently happen at spinning mills and 
other pieces of machinery, by which legs and arms are torn 
asunder, and the human frame sometimes mangled and de- 
stroyed. ^ 

Fatal accidents have likewise happened from igfiorance 
of the effects produced by the refraction of light. It is a well- 
known optical fact, that when a ray of light passes from air 
into water, and is again refracted, the sine of the angle of 
inddence is in proportion to the sine of the angle of refrac- 
tion as four to three. From this circumstance it happens 
that pools and rivers appear shallower than they really are 
.— 4heit channels, when viewed from their brink, being ap- 
parently higher than their true position, in the proportion 
of three to four ; so that a river eight feet deep will appear 
from its bank to be only six. This fact may be at any time 
perceived in a tub or pailfrill of water, where the bottom of 
ihe vasael will obviously appear to be raised a considerable 
•epaoe aboive its true position, and its apparent depth ocmae- 
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qiientlj diminiabed. In coasoquence of this optical illusion, 
whkh u not generallj kaown, many a trayellor, as well w 
manjr ■ rehoolboj, has loat his life, bj supposing the bottom 
of a clear rivei "• be nlthin his depth, as, when he stands 
on the bank, (he bottom will appeal one-fourth nearer the 
TOliftce than il really is. 

This »iU appeal evident from the rallowing illustrations : 
— If ■ IS7 of hght AC passes obliquely fconi air idIo water. 



takes the direction CH, and spproaohes the perpendicular 
PP, in such a manner that the angle of re&action PGH la 
leas than its angle of incidence, ECA. AE is the riie of 
the angle of incidence, and HP the sine of the angle of 
leftaclion ; and the proportion they bear to each other ia 
as four to thrae. If a omall body, therefore, were placed at 
H and viewed fiom the point A, it would appear as if it were 
taised U the point B, or one-fouith higher than it really is. 
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Tim may be farther illustrated by the following eommon 
experiment. Put a shilling into the bottom of an empty 
basin, at C, and walk backward till it appear completely 
hid by the interception of the edge of the basin ; then cause 
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water to be poured into the basin, and the shilling will 
instantly appear as if placed in the point D ; for, being now. 
in a denser medium, it appears raised, or nearer to its sur- 
face. Before the water was poured in, the shilling could 
not be seen where it uhis ; now it is t^en where it is not. It 
is not the. eye that has changed its place, but the ray of 
light has taken a new direction, in passing from the water 
to the eye, and strikes the eye as if it came from the piece 
of money. This experiment may be varied as follows: 
— Take an empty basm, and along the diametelr of its bot- 
tom fix marks at a small distance from each other, then 
take it into a dark room, and Ut in a ray of light ; and 
where this fiills upon the floor place the basin, so that its 
marked diameter may point towards the window, and so 
that the beam may fall on the mark most distant from the 
window. This done, fill the basin with water, and the 
beam, which before fell upon the most distant mark, will 
now, by the refractive power of the water, be turned out 
of its straight course, and will fall two or three or more 
marks nearer the centre of the basin. 

It is owing to the circumstance now stated, that an oar 
partly in and partly out of water appears broken ; that ob- 
jects appear distorted when seen through a crooked pane of 

F 
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gIftM ; that a fish in the water appean mach nearer the 
sarfaoe than it actually is ; and that a skilful marksman, in 
shooting at it, must. aim considerably below the place which 
it seems to occupy. It is owing to the refractive power of 
the atmosphere that the sun is seen before he rises above 
the horizon in the morning, and after he sinks beneath it 
in the evening ; that we sometimes see the moon, on her 
rising, totally eclipsed, while the sun is still seen in the op- 
posite part of the horizon ; and that the stars and planets 
are never seen in the places where they really are, except 
when they are in the zenith, or point directly over nur head. 
Many affecting and fatal accidents have happened, and 
are frequently recurring, particularly to children, and fe- 
males in the higher ranks of life, from thnr clothet catching 
firCf most of which might be prevented, were the two fol- 
lowing simple facts universally known and practically ap- 
plied, — that flame has a tendency to mount upwards ; and that 
air is essentially requisite for supporting it. When the 
clothes of females take fire, as the fire generally be^ns at 
the lower parts of their dress, so long as they contmue in 
an upright posture, the flames^ naturally ascending, and 
meeting with additional fuel as they rise, become more 
powerful in proportion ; whereby the neck, the head, and 
other vital parts of the body are liable to be most injured ; 
and, by running from one part of the room to another, or 
from one apartment to another, as is most frequently the 
case, the air, which is the fuel of fire, gains free access to 
every part of their apparel, and feeds the increasing flame. 
In such cases, the sufferer should instantly throw her 
clothes over her head, and roll or lie upon them, in order to 
prevent the ascent of the flames and the access of fresh air. 
when this cannot conveniently be effected, she may still 
avoid great agony, and save her life, by throwing herself at 
fiill length on the floor, and rolling herself thereon* Though 
this method may not, in every case, completely extinguish 
the flame, it will to a certainty retard its progress, and pre- 
vent fatal injury to the vital parts. When assistance is at 
hand, the bystanders should immediately wrap a carpet, a 
hearth-rug, a great-coat, or a blanket around the h^ad and 
body of the sufferer, who should be laid in a recumbent po- 
sition, which will prove a certain preventive from dancer. 
Buring the year 1813, the author noted down more than 
ten instances, recorded in the public prints, of females who 



FISVENTION OF DISBASE8 AND ACCIBBIVTS. S8 

were burnt to death by their clothes catching fin, all of 
which might have been prevented, had the simple expe- 
dients now stated been resorted to, and promptly appKed. 

It may be remarked, in the next place, that many ^f the 
iutasea to wfUek mankind are subject — particularly fevers, 
tmell-poz, and other infectious disorders — might be pre- 
vented by the diffusion of knowledge in relation to their 
nature, their causes, and the means of prevention. It can- 
not have been overlooked, in the view of the intelligent ob- 
server, that fevers and other infectious disorders generally 
spread vrith the greatest facility and make the most dreadful 
havoc among the lower orders of society. This is owing, 
in part, to the dirty state in which their houses are kept, 
eveiy part of which affords proi)er materials for the produc- 
tion and detention of pestilential effluvia, and their ignorance 
of the importance of pure atmospherical air to animal Ufe, 
and the consequent necessity of daily ventilating their apart- 
ments. It is also owing in a great measure to the custom 
of persons crowding into the chambers of those who are 
labouring under such infectious diseases, and thereby not 
only increasing the strength of the infectious virus, but ab* 
aorbing a portion of it in their own bodieA, to spread its 
baleful influence in a wider circle. Such a conduct fre- 
quently proceeds from a want of conviction of the infectious 
nature of such disorders, and from ignorance of the rapid 
manner in which they are sometimes communicated from one 
to another, as well as from that obstinacy and from those 
inveterate prejudices which are always the accompaniments 
of ignorance. Though the cov>fOX inoculation has been 
proved by experience to be an effectual preventive of that 
loathsome and often fatal disorder, the small-pox, yet num- 
bers in the lower ranks of life cannot yet be persuaded to use 
tluB simple preventive, and will rather run the risk of 
experiencing all its disagreeable and dangerous effects both 
on their own persons and on those of their offspring. Theijr 
obstinate prejudices, in this and similar respects, are in- 
creased by their false views and reasonings respecting the 
doctrine of the Divine decrees, and the providence of the 
Almighty. They imagine, that to induce one species of 
disease for the prevention of another is attempting to take 
the government of the world out of the hands of the 
Creator, and that no means of preventing disoxders can be 
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0f any avail, if the Deity has otherwise decreed ; not consid- 
ering that the Ahnighty goFcms the world he has created by 
regiuar and invariable laws, and accomplishes his decrees 
through the intervention of those secondary caases, both 
natural and moral, which are continually operating in the 
physical and intellectual world. Were general knowledge 
more extensivejy diffused, and the minds of the multitude 
habituated to just principles and modes of reasoning, such 
fallacious views and opinions would be speedily dissipated, 
and consequently those physical evils and disorders which 
thev produce would be in a great measure prevented. 

Again, to ignorance we must likewise attribute, in a 
great measure, ihejpemicious ejfecit of contaminated air in 
dwelling-houses. Pure air is as essentially requisite to the 
health and vigour of the animal system as wholesome food 
and drink. When contaminated by stagnation, by breath- 
ing, by fires or candles, it operates as a slow poison, and 
gradually undermines the human constitution ; yet nothing 
is less attended to in the economy of health by the great 
majority of mankind. Because air is an invisible substance, 
and makes little impression on the organs of sense, they 
seem to act as if it had no existence. Hence we find, that 
no attention is paid by the lower orders of society to the 
proper ventilation of their apartments. In some cases, 
the windows of their houses are so fixed in the walls as to 
he incapable of being opened ; and in other cases, where the 
windows are moveable, they are seldom opened, except by 
accident, for weeks and months together ; and were it not 
that a door and a chimney are to be found in every habita- 
ble apartment, the air would be rendered in many instances 
absolutely unfit for respiration. Crowds of tailors, weavers, 
shoemakers, and other mechanics, employed in sedentaiy 
occupatione, are frequently pent up in close, and sometimes 
damp apartments, from morning till evening^ without ever 
thinking of opening their windows for a single- half-hour for 
the admission of fresh air ; and consequently, are contin- 
ually breathing an atmosphere highly impregnated with 
the noxious gas emitted from the lungs, and the efiiuvia 
perspired from their bodies, which is most sensibly felt by its 
hot, suffocating smell, when a person from the open air 
enters into such apartments. The sallow complexion of 
such persons plainly indicates the enervating effects pro- 
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daced by the air they breathe ; and although its penudoiifl 
effects may not be aenaibly felt, it gradually preys upon 
their constitutions, and often produces incurable asthmasi 
fevers, consumptions, and other dangerous disorders, which 
are frequently imputed to other causes. Nothing is mom 
easy than to open the windows of an apartment, and other 
apertures that communicate with the external air, at meal 
hours, when the room is empty, in order to ^ezpel the 
contaminated air,, and admit the pure vital fluid. No medi- 
cine or restorative is cheaper or of more importance to health 
and vigour than pure atmospherical air ; yet, because it coste 
nothing, it is little regarded. Hints and admonitions in re- 
ference to this point are seldom attended to ; for ignorance is 
always proud and obstinate, and the inconveniences supposed 
in certain cases to flow from the practice of ventilating par- 
ticular apartments are seldom attempted to be remedied. It 
is, therefore, presumed, that were a knowledge of the nature 
of the atmosphere, of the ingredients that enter into its com- 
position, of its indispensable necessity for the support and 
invigoration of animal life, of the circumstances by which it 
is deteriorated, and of the baneful effects which are produced 
by its contamination, more widely diffused, its use and im- 
portance would be more duly appreciated, and the disorders 
which dow from the circumstances now stated effectually 
prevented.* 

Much benefit might also be produced, were a knowledge 
of the mearu of restoring suspended ontmafum, in cases of 
<uowning, strangulation, dec., generally disseminated. As 

*The following fact shows, in an impressive manner, the 
danger arising from th<e want of a free circulation and frequent 
change of air. " In the lying-in hospital of Dublin, two thousand 
nine hundred and forty-four ii^ants, out of seven thousand six 
hundred and fifty, died, in the year 1782, within the first fort- 
night from their birth. Tbey almost all expired in convulsions ; 
many foamed at the mouth; their thumbs were drawn into 
1^ palms of their hands ^ their jaws were locked ; their &ces 
swelled; and they presented, in a' greater or less degree, every 
appearaiice of suffocation. This last circumstance at laist pro- 
duced an inquiry whether the rooms were not too close and 
insufficiently ventilated. The apartments of the hospital were 
rendered more airy ; and the consequence has been, that the 
proportion of deaths, according to the registers of succeeding 
yaars, is dimirashed from three to one." 

F2 
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prompt measures in such cases are absolutely necessary, 
many fatal effects have happened from the delay occasioned 
by medical assistance having been at a distance ; which 
might have been prevented, had the proper means of resus- 
citation been known and immediately resorted to by the 
persons present at such a juncture. Were the nature and 
importance of the function of persviration generally known 
and attended to, it might likewise be the means of prevent- 
ing those diseases and disasters which flow from making 
sudden transitions from heat to cold, which are the origin 
of many &tal disorders among the labouring classes. If a 
man is thoroughly convinced that more than the one-half of 
what he eats and drinks is thrown off by insensible perspira- 
tion, he will at once see the importance of avoiding every 
practice and eveiy circumstance which has a tendency to 
obstruct the operations of this important function. 

The last example I shall mention, though not of the least 
importance, is the fatal effects produced by ignorance of thx 
proper mode of treating children during the first stages of tn- 
fancy. It is a fact d^Iuced from the annual registers of the 
dead, that one-half the number of children bom die under 
seven years of age. This extraordinary mortality is uni- 
versally imputed, by medical writers, to wrong management 
during the first and second years of their infancy, and the 
practice of giving anodyne aromatic medicines. Instead 
of clothing infiEints in such a manner as to give free scope 
for the exercise of all the vital functions as soon as they 
are ushered into the world, the midwives and officious 
matrons frequently vie with each other to improve upon 
nature by attempting to model the head and to strengthen 
the limbs by the application of fillets, rollers, and swaddling- 
bands of several yards in length ; thus loading and binding 
them with clothes equal to their own weight to the manifest 
injury of the motions of their bowels, lungs, limbs, and other 
animal functions. Instead of covering the head with a thin 
single cap, and keeping the extremities in a moderate degree 
of warmth, an opposite course is most frequently pursued, 
which is supposed to be one among the many existing 
causes of hydrocephalus or water in the brain. Instead m 
allowing the first milk that is secreted, which nature has 
endowed with a purgative quality, to stimulate the bowels, 
it is a common practice, immediately on the birth of a child, 
to administer a variety of purgative medicines in close sue- 
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cesnon, **as if^" mjs a modem wriler, <*to prove that it 
lias arriTod in a woiU of physic and of evils.** Instead of 
being eiqioeed to the myigeratiag effects of pan sir, and 
Icept in a moderate denee of ten^ratme, they an too fite- 
quently confined to a not contaminated atmoq>heie, which 
lelaxes their solids, impedes their respiration, and frequently 
induces fetal convulsions.* These are but a few examples 
out of many which could be produced of the improper treat- 
ment of children, fixmi which multitudes of painful com- 
plaints and dangerous disoiders derive their oricin. It is 
therefore reasonable to believe, that were genenu informa- 
tion on such topics extensively disseminated, and a mors 
rational mode of nurture during the first years of infency 
adopted, not only fiital disorders, but many subsequent dis- 
eases in life might either be wholly prevented, or, at leastt 
greatly mitigated. 

We have likewise reason to conclude, that a general dis- 
semination of knowledge, by directing the mind to intel- 
lectual enjoyments, and lessening the desire for sensual 
pleasures, would lead to habit* cfgobriety and temperance. 
intemperance has perhaps been productive of more dia- 
eases, nusery, and fiital accidents than all the other 
causes I have now specified. It has benumbed the in- 
tellectual fiiculties, debased the affections, perverted the 
wa.oink powetBf degraded man below the level of the brutes, 
and has carried along with it a train of evils destructive to 
the happiness of femilies, and to the harmony and order 
of social life. Wherever intemperance prevails, a barrier is 
interposed to every attempt for raising man firom the state 
of moral and intellectual degradation into which he haa 
sunk, and for irradiating his mind with substantial know- 
ledge. But were the mind in early life imbued with a relish 
for knowledge and mental enjoyments, it would tend to 
withdraw it from those degrading associations and pursuits 
which lead to ^uttony, debauchery, and drunkenness, and 
consequently prevent those diseases, accidents, and miseries 
which invariably follow in their train. As the human mind 
is continually in quest of happiness of one description or 
another, so multitudes of the young and inexperienced have 
been led to devote themselves to the pursuit of sensual 

* See the preceding note, p. 65. 
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pleasares as their chief and ultimate object, because they 
nave no conception of enjoyment from any other quarter, 
and are altogether ignorant of the refined gratification which 
flows from intellectual pursuits. In the prosecution of 
knowledge the rational fiiculties are brought into exercise, 
and sharpened and invigorated ; and when reason begins to 
hold the ascendency over the desires and affections, there 
is less danger to be apprehended that the mind will ever be 
completely subjected to the control of the sensitive appe- 
tites of our hature. 

I might also have stated, that many physical evils might 
be prevented, were mankind at large acquainted with the 
characteristics of poisonous plants ; the means of detecting 
mineral poisons, and the mode of counteracting their efifects ; 
the proper mode of extinguishing fires, and of efiecting an 
escape, in cases of danger, from that element ; the precau^ 
iions requisite to be cUtended to in the management of steam' 
engines,* &c. dec. But, as a minute acquaintance with 
some of these subjects supposes a greater degree of know- 
ledge than could reasonably be expected in the general maaa 
of society, I shall not further enlarge. The few examples 
I have selected will, it is presumed, be sufficient to prove 
and illustrate the position stated in the beginning of this 
section, "that knowledge would, in many cases, prevent 
dangers, diseases, and fata! accidents." > If it be admitted 
that several hundreds of persons are annually destroyed by 
noxious gases, by the explosions of fire-damp in coal-mines, 
fay the stroke of lightning, by their clothes catching fire, and 
other accidents ; and that several thousands are, during the 
same period, carried off by infectious diseases, and by Siose 
diseases which are the effects of contaminated air, and an 
improper mode of treatment during the first stages of in- 
ikncy ; and if a general diffusion of knowledge respecting 
the principles and facts adverted to above would have a 
tendency to prevent one-half the number of such physical 
evils as now happen, it will follow that several hundreds, 
if not thousands, of useful lives might annually be preserved 
to the community, and a great proportion of human siiffei^ 
ing prevented ; and if so, the cause of humanity, as well as 
of science, is deeply interested in the general difiiision of 

* See Appendix, Na YIII. 
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jueSal knowledge among peiaons of eveiy natioD, and 
of every rank. 

In the conclusion of this topic it maj be lemaiked, that 
the knowledge reqairite for the purpose now specified is 
of easy acquisition. It requirss no peculiar strength or 
superiority of genius, nor long and intricate trains of ab> 
stract reasoning ; but is c^[>ab4e of being acquired by any 
person possesMd of common sense when his attention is 
once thoroughly directed to its acquisition. As the food 
of the body which is the most salutary and nourishing is the 
most easily procured, so that kind of knowledge vmich is 
the most beneficial to mankind at large is, in general, the 
most easily acquired. Its acquisition would not in the 
least interfere with the performance of their regular STOca^ 
tioQS, as it could all be acquired at leisure hours. It would 
habituate them to rational reflections and trains of thought, 
and gradually unfold to their view new and interestmg 
objects of contemplation. It would have a tendency to pre- 
▼ent them from spending their hours of leisure in folly or 
dissipation, and would form an agreeable relaxation from 
the sererer duties of active life. 



SECTION III. 



On the Infiuenu which a General Dijfueum of Knowledge 
would, have on the Frogreee of General Science. 

Wc have already seen that the diffusion of knowledge 
f among the genend mass of society would eradicate those 
false and superstitious opinions which have so long de- 
graded the human intellect ; would introduce just concep- 
tions of the attributes of the Deity, and of his operations 
in the system of nature; and would avert, or, at least, 
greatly mitigate, many of those physical evils to which the 
human race has been subjected. Although these were the 
only advantages to be derived from the general dissemina- 
tion of knowledge, they would be sufficient to warrant every 
exertion which the friends of science and of humanity can 
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make to accomplish such an important object. But theia 
are only a few of the many beneficial results which would, 
doubtless, flow from the progress of rational investigations 
and scientific pursuits, knowledge, in its progress through 
the general mass of society, and among the various tribes 
of mankind, could not long remain confined within its pres- 
ent boundaries, but would, in all probability, enlarge its cir- 
cumference nearly in proportion to the extent of its diffu- 
sion. The man of erudition and of science, who now 
exerts his influence and his talents to enlighten the minds 
of his fellow-men, would be laying a foundation for the ex- 
pansion of his own intellectual views, and of those of bis 
successors in the same pursuits in future generations. As 
a small body of snow, by rolling, gradually accumulates to 
a large mass, so that portion of knowledge we already pos- 
sess, in its progress through the various ranks of mankind, 
would have its volume increased, and its present boundaries 
extended, so that new scenes of intellectual vision and en- 
joyment would be continually opening to the view. In ac- 
cordance with these views, I shall now proceed to illustrate 
the position, 

That a general diffusion of knowledge would tend to the 
rapid advancement of universal science. 

We are placed in the midst of a scene where a vast mul- 
tiplicity of objects solicit our attention. Whether we look 
around on the surface of the earth, or penetrate into its 
bowels, or turn our eyes upwards to the surrounding atmo- 
sphere and the vault of heaven, we perceive an immense 
variety of beings, celestial and terrestrial, animated and 
inanimated, continually varying their aspects and posi- 
tions, all differing from each other in certain points of 
view, yet connected together by various relations and 
resemblances. 

Science, in the most general and extehsive sense of the 
term, consists in a perception of the resemblances and dif- 
ferences, or the relations which these objects have to one 
another, and to us as rational beings. To ascertain the 
almost infinite number of relations which subsist among 
the immense variety of objects which compose the material 
and intellectual universe, requires an immense multitude of 
observations, comparisons, and deductions to be made by a 
ytAi number of observers placed in various circumstances 
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and pofitiont ; or, in other words, the diaetntry of a* wi*> 
nunse number of facts, AH science may therefore be con* 
sidered as founded on facts ; and perhaps there would bt 
few exceptions to the truth of the position, were we to 
assert, that the most sublime truths and deductions, in 
every science, when stripped of all their adventitious ciiw 
cnmstances, simplified, and expressed in the plainest and 
most perspicuous terms, may be reduced to so many facts. 
This position might be illustrated,. were it necessary, by an 
induction of particulars from the various branches of mfr> 
thematical and physical science. That " a whole is greater 
than any of its parts," — that ** the square described on tht 
hypothenuse of a- right-angled triangle is equal to the sum 
of , the squares described on its remaming sides," are facts, 
the one deduced from observation or simple intuition, the 
other from a series of comparisons. That the sun is tht 
centre around which the planetary bodies revolve, — that a 
projectile describes a parabolic curve, — that the velocities 
of falling bodies are in proportion to the spaces run over, 
— that fluids press in all directions, — that the pressure of 
the atmosphere will support a column of water to the height 
of above thirty feet, — that the elastic spring of the air is 
equivalent to the force which compresses it, — that the angle 
of incidence of a ray of light is equal to the angle of reflec- 
tion, — ^that the north pole of one magnet will attract the 
south pole of another, — that the air we breathe is a com- 
position of oxygen and nitrogen, — and a variety of similar 
truths, — are fcLctSt deduced either from simple observation 
and experiment, or from a comparison of a series of phe* 
nomena and experiments with each other. Now, eveiy 
comparison we make between two or more objects or ideas, 
is an act of the mind affirming a resemblance, or a disagree- 
ment between the objects compared ; which affirmation, if 
deduced from a clear view of the objects presented to the 
mind or senses, is the declaration of a fact. 

If the above sentiments are just, it wiir follow, that every 
person possessed of an ordinary share of understanding, 
and whose organs of sensation are in a sound state, is capa- 
ble of acquiring, all the leading truths of the most useful 
sciences, since he enjoys the senses and faculties requisite 
for the observation of facts, and for comparing them with 
•ne another. And if such a person is capable of zeceivinf 
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into his mind truthB already ascertained, he is also, for the 
same reason, qualified for discoTering new truths or facts, 
provided he be placed in such circumstances as shall have a 
tendency to present the objects of his poxsuit in the clearest 
point of view, that he have an opportunity of surveying 
them on all sides, and that his attention be firmly riveted 
on their several aspects and relations. That one man, 
therefore, excels another in these respects, is chiefly owing 
to bis mind being more particularly directed to the contem- 
plation of certain objects and relations, and his menCal facul- 
ties concentrated upon them. When a person devoted to 
scientific investigation discovers a new fact, it is not, in the 
majority of instances, because he possesses powers of intel- 
lect and organs of sensation superior to the ordinary en- 
dowments of humanity, but because he was placed in differ- 
ent circumstances, and had his attention directed to different 
objects, and was thus enabled to perceive relations and com- 
binations which had been either unnoticed by others, or 
which were placed beyond the range of their observation. 
GeniuUi then, which is generally attributed to such charac- 
ters, may be considered as consisting in a concentration of 
the rays of intellect upon any particular object, art, or sci- 
ence, arising from a lively taste we feel for that particular 
study. It may be compared to a burning lens, where the 
scattered rays of light are rendered powerful. by being col- 
lected into a point. 

In so far, then, as we are able to direct the faculties of the 
mind — ^however moderate a degree of vigour they may pos- 
sess — to the fixed contemplation, of scientific objects, in so 
far may we expect that new relations will be discovered and 
new truths elicited. Sir Isaac Newton was one dby asked, 
** Hdw he had discovered Ihe true system of the universe 1" 
He replied, ** By continually thinkuiff upon it." He was 
frequently heard to declare, that " if he had done the world 
any services, it was due to nothing but industry and patient 
thought, that he kept the subject under considferation con- 
stantly before him, and waited till the first dawning opened 
gradually, by little and little, into a. full and clear light." 
Had this illustrious philosopher been born of barbarous 
parents in the wilds of Africa, had he been placed in cir- 
cumstances widely different from those in which he actually 
existed, or had not his attention, by some casual occurrence. 
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twen directed to the grand object which he accompHehed, id 
bU probability his mind would never have ranged through 
Uie celestial regions, nor have discovered the laws of thd 
planetary motions. 

Many important scientific facts require only a certahl 
combinatioti of circumstances to bring them to the view ot 
any common observer. To discover the phases of the planet 
Venus, the satellites of Jupiter, and the elliptical figure of 
Saturn) after the telescope was invented, required no un<< 
common powers either of vision or of intellect in GalileOy 
who first brought these facts to view, however superior the 
faculties he actually possessed. It only required that he 
had a previous knowledge of the existence of these planet-' 
B,ty bodies, that his mind was interested in the extension ot 
science, and that he foresaw a probability that new and 
interesting facts might be discovered by directing his newly 
invented instrument to the starry regions. And when onctf 
he had descried from his observatory such new celestial 
wonders, every other person whose organs of vision were 
not impaired, with a similar tube, might discover the same 
objects. Yet, for want of the qualifications which Galileo 
possessed, the telescope might have long remained in thtf 
hands of thousands^efore silch discoveries had been made ; 
and it is a fact, that though the telescope was in use a con^ 
siderable time before Galileo made his discoveries, no 
person had previously thought of directing it to the planets ; 
at any rate, no discoveries had been made by it in the 
heavens. 

The discovery of new truths in the sciences^ therefore, iM 
not, in most instances, to be ascribed to the exertions of ex-< 
ttaordinary powers of intellect ; but, in a great mnjority o^ 
eases, to the peculiar series of events that may occur in the 
case of certain individuals, to the various circumstances and 
eituations in which they may be placed, to the difierent 
aspects in which certain objects may be presented to theif 
view, and sometimes to certain casual hints or occurrencee 
which directed their attention to particular' objects. A spec 
tacle-maker's boy, by an accidental experiment, led to, the 
faivention of the telescope ; the remark of a fountain-player^ 
who observed that water could rise only to thirty-two feet in 
the tubes of a forcing engine, led Galileo to calculate the 
gravity of the air^ Newton's attention was first directed 
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to a profound research into the laws of falling bodies, hy 
the circumstance of an apple falling upon his head, as he 
was sitting under a tree in his garden, which led to the dis- 
covery of the grand principle which unites the great bodies 
of the universe. The well-known Mr. James Ferguson, 
author of several popular treatises on astronomy and me- 
chanical philosophy, invented a system of mechanics, and 
ascertained the laws of the different mechanical powers, 
when only eight years of age, and before he knew that any 
treatise had ever been written on that subject. The acci- 
dental circumstance of seeing his father lijl up the roof of 
his cottage, by means of a prop and lever, first directed his 
mind to these subjects, in which he afterward made many 
useful improvements. 

If, then, it be admitted, that an extraordinaiy degree of 
intellectual, energy and acumen is not necessary, in every 
instance, for making useful discoveries, — that the concen- 
tration of the mental faculties on particular objects, and 
the various circumstances in which individuals may be 
placed, have led to the discovery of important facts, — it will 
follow, that the exertion of the ordinary powers of intellect 
possessed by the mass of society is sufficient for the purpose 
of prosecuting scientific discoveries, and that the more the 
number of scientific observers and experimenters is in- 
creased among the inferior ranks of society, the mor^ exten- 
sively will interesting facts and analogies be ascertained, 
from which new and important principles of science may 
be deduced. 

An ample field still remains for the exertion of all the 
energies of the human mind. The sciences are, as yet, far 
removed from perfection ; some of them have but lately 
commenced their progress, and some of their elementary 
principles still require to be established by future observa- 
tions. The objects of nature which science embraces are 
almost infinite ; the existence of many of these objects has 
not yet been discovered, and much less their multiplied rela-. 
tions and combinations. The researches of ages are still 
requisite, in order thoroughly to explore the universe, and 
nring to view its hidden wonders. In order to bring to 
fight, as speedily as possible, the undiscovered truths of 
science, we must endeavour to increase the number of those 
who shr.U devote themselves, either wholly or in part, ta 
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scientific investi^tion and reiaearch. And were this object 
attained, in all probability the number of ueeful truths and 
facte which would be discovered would be nearly in propor- 
tion to the number of those whose attention is directed to 
such researches. 

This might be illustrated from the history of the past 
progress of science. In those ages when only a few sol^ 
tary inin^iduals, here and there, directed th^r attention to 
«ach pursuits, little or no progress was made in the various 
4lepartments of human knowledge; nay, sometimes they 
appeared to have taken a retrograde course. During the 
dark ages, when the human mind, fettered by papal tyranny 
and euperstition, and absorbed in sensual gratifications, 
celdooi made excursions into the regions of science, no 
useful discoveries were brought to light, — science was not 
-onlj at a stand, but the knowledge and improvements of 
^preceding ages were even in danger of being entirely oblit- 
erated. But no sooner had the human intellect burst its 
letters, and the number- of rational investigators begun to 
increase, — ^no sooner had they formed themselves into regu- 
lar associations for scientific purposes, than Science and 
Art were aroused from the slumber of ages, and began to 
move forward towards perfection with accelerated progress. 
This may easily be traced by those who have attended to 
the history of science during the last 160 years. About 
the commencement of this period, the Academy of Sciences 
at Paris and the Royal Society of London were established. 
These soon gave birth to similar societies in almost eveir 
country in Europe ; and there can be no doubt that the ad- 
vanced state of knowledge in the present day is chiefly to 
6e attributed to the investigations and discoveries made by 
the members of those associations, to their joint co-operation 
in the propagation of usefiil knowledge, and to the stimulus 
they afforded to intellectual pursuits. 

Would we then accelerate the march of science far be- 
yond the rate of its past and present progress, — would we 
wish to extend its range far beyond its present boundaries, 
— nothing is so tikely to effectuate this end, as an increase 
of the number of scientific experimenters and observers. 
I/et a certain portion of rational information be imparted to 
the great mass af mankind, — let intellectual acquirements 
he exhibited to them a^ the noblest objects of pursuit, and 
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let them be encouraged to fonn associations for the purpost 
of mutual improvement and scientific research. By these 
means their attention would be directed to intellectual im- 
provement, a taste would be excited for rational investiga- 
tions, which would stimulate them to make further progress ; 
they would soon feel an interest in the objects of science, 
they would listen with pleasure to the accounts of discov- 
eries which are gradually brought to light throughout the 
different regions of physical investigation ; and would be 
stimulated, from a laudable ambition of distinguishing 
themselves as discoverers, as well as from an innate love to 
the pursuit of knowledge, to observe those facts, to make 
those researches, and to institute those experiments that 
might have a tendency to enlarge the circle of human 
luiowledge. Were the number of such persons increased 
but a thousand-fold, so that for every twenty scienti6c inves- 
tigators now existing, twenty thousand were employed in 
$urveying the various localities, aspects, and operations of 
pature, in the animal, vegetable, and mineral kingdoms, oq 
the surface of the earth and the ocean, and in the celestial 
regions, — hundreds of new facts would, in all pTobability, 
be brought to light, for one that is now discovered by the 
present contracted circle of scientific men, from which new 
and important conclusions in the arts and sciences might be 
deduced. 

Nor let it be objected that the great bulk of mankin<]^ 
particularly the middling and lower ranks of society, are 
Incapable of making any important discoveries in science. 
If what we have already stated be correct, they are pos- 
sessed of all the essential requisites, not only for acquiring 
the elementary principles of knowledge, but also for pene- 
trating beyond the circle which marks the present bounda- 
ries of science. They are all organized in nearly the same 
planner (a few insulated individuals only excepted), and» 
consequently, have nearly an equal aptitude for the exercise 
of conception, judgment, and ratiocination. They have 
the same organs of sensation) and the same powers of in- 
tellect, as persons in the highest ranks of society. The 
grand scene of the universe is equally open to peasants and 
mechanics as to princes and legislators ; and they have the 
fnme opportunities of making observations on the phe<» 
nomena of nature and the processes of art,^-nay, in maQ^ 
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kiBtances, their particular situations and modes of lile 
afibrd thenti peculiar advantages in these respects which are 
not enjoyed by persons of a superior rank. In short, they 
have the same innate- cariosity and taste for relishing such 
investigations, provided the path of knowledge be smoothed 
before them, and their attention thoroughly directed to intel- 
lectual acquisitions. 

Nor, again, should it be objected that an attention to such 
objects, and an exquisite relish for mental enjoyments, would 
unfit them for the ordinary duties of active life. Every 
man, under a well-regulated government, enjoys a certain 
portion of leisure from the duties of his station, which in 
too many instances is wasted either in listless inaction, or in 
the pursuits of folly and dissipation. This leisure is all that 
is requisite for the purpose in view. It would only be requi- 
site that, during its continuance, the train of their thoughts 
should be directed into a channel which would lead them to 
more pleasing associations, and more substantial pleasures, 
than the general current of human thought is calculated to 
produce. That . those who are in the habit of exercising 
their faculties on rational subjects are- thereby rendered 
more unfit for the common business of life, it would be 
absurd to suppose. He who habitually exercises his judg- 
ment on scientific objects is gradually improving his mental 
powers, and must, from this very circumstance, be better 
qualified than others for exercising them in his particular 
trade or profession. For the habit of exerting the intellectual 
faculties in any one department must necessarily fit them 
for vigorous etertion on any other object, whether mechani* 
eal, agricultural, social, or domestic, to which the attention 
may be directed. The evils which at present derange the 
harmony of society, so far fiom arising firom a vigorous ex- 
ertion of intellect, are to be ascribed, for the most part, to an 
opposite cause. The intellectual powers, in the case of the 
great bulk of mankind, lie in a great measure dormant, their 
energies are not sufficiently exerted in any department of 
active life ; and when occasionally roused from their inac- 
tivity, they are too frequently exercised in the arts of decep- 
tion, of mischief, and of human destruction. To direct the 
current of human thought, therefore, into a different 
channel, besides its influence, on the progress of science, 
would be productive of many happy effects on the social 
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and moral condition of mankind ; and aa far as my expe* 
rience goes, with a very few exceptions, I have found, thai 
those who are addicted to rational pursuits are the most in- 
dustrious and respectable members of civil and Christian 
society. 

t The above hints have been thrown out with the intention 
of showing, that, as all science is founded on facts, and as 
every person possessed of the common organization of hu- 
man nature is capable of observing facts, and of comparing 
them with one another,-— as the discovery pf new truths is 
owing more to the concentration of the mental faculties on 
particular objects, and to several accidental circumstances, 
than to the exertion of extraordinary powers of intellect, — and 
as the sciences have generally improved in proportion to the 
number of those who have devoted themselves to their cul- 
tivation, — so there is every reason to conclude, that the 
diffusion of general knowledge and of a scientific taste, and, 
consequently, the increase of scientific observers, would 
ensure the rapid advancement of the different sciences, by 
an increase of the facts in relation to them which would 
thus be discovered. 

I shall now endeavour to illustrate the positions stated 
above, by a few examples in relation to two or three of the 
physical sciences. 

Geology, -r-This science is yet in its infancy ; and some of 
its first principles require to be confirmed and illustrated by 
an induction of an immense number of facts of various de« 
scriptions. It is a branch of knowledge altogether founded 
upon facts palpable to the eye of every common observer. Its 
object is, to investigate the internal structure of the earth, 
— the arrangement of its component parts, — ^the chan^fes 
which its materials have undergone since its original forma- 
tion, — and the causes which have operated in the production 
of these changes. To determine such objects, it is requisite 
that an immense variety of observations be made on the form, 
position, and arrangement of mountains, — on the beds of 
rivers, — the interior of caverns, — the recesses of ravines,— 
the subterraneous apartments of mines, — the fissures and 
chasms which abound in alpine districts, — and even on the 
bottom of the ocean, in so far as it can be explored ; and 
that a nultitade of facts be collected in lelation to the ma« 
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Canals and position, the eleTRtion and inflection, the fraction 
and dislocation of the earth's strata— calcareous petrifac- 
tions — ^metallic veins — decomposed rocks — mosses — rivers 
•— lakes^-sand-banks — seacoasts — the products of volca- 
noes — the composition of stone, sand, aqd gravel — the or- 
ganic remains of animal and vegetable matter, — in short, 
that the whole surface of the terraqueous globe, and its in- 
terior recesses, be contemplated in every variety of aspect 
presented to the view of man. The observations hitherto 
made in reference to such multifarious objects have been 
chiefly confined to a few regions of the earth, and the facts 
^hich have been ascertained with any decree of precision, 
have been collected chiefly by a few individuals, within the 
last fifty or sixty years. From such partial and limited re- 
searches general principles have been deduced, and theories 
of the earth have been framed, which could only be war- 
ranted by a thorough examination of every region of the 
globe. Hence one theory of the earth has successively sup- 
planted another for more^than a century past. The theories 
of Burnet, Whiston, Woodward, BufTon, and Whitehurst 
have each had its day and its admirers, but all of them are 
now fast sinking . into oblivion, and in the next age will be 
viewed only as so many philosophical rhapsodies, and in- 
genious fictions of the imagination, which have no solid 
foundation in the actual structure of the earth. Even the 
foundations of the Huttonian and Wemerian systems, which 
have chiefly occupied the attention of geologists during the 
last thirty years, are now beginning to be shaken, and new 
systems are constructing composed oi the fragments of 
both. One principal reason of this diversity oi opinion re- 
specting the true theory of the earth undoubtedly is, that 
all the facts in relation to the external and internal structure 
of our globe have never yet been thoroughly explored. In- 
stead of retiring to the closet, and attempting to patch up a 
theory with scattered and disjointed fragments, our province, 
in the mean time, is to stand in the attitude of surveyors 
and observers, to contemplate every aspect which terrestrial 
nature presents, to collect the minutest facts which relate 
to the object ip view, and then leave to succeeding genera- 
tions the task of constructing a theory from the materials 
^e thus prepare. 
Yf^w we now to mpposey that, instead of one observer 
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of geological facts that now exists, thousands were distrilv 
ttted throughout the different continents and islands, having 
their niinds occasionally directed to such investigations ; 
that the miners and labourers in coal-pits, iron-mines, and 
quarries, not only in Europe, but throughout Mexico and 
Peru, in the East and West Indies, in Canada, in New- 
Holland, in Southern Africa, in the ranges of the Alps, the 
Andes, the Himalayas, and ot^er quarters, observed with 
attention the various phenomena of nature subject to their 
inspection, with this object in view ; that sailors, mission^ 
aries, and travellers of every description contemplated the 
different aspects of nature in the regions through which 
they passed, and recorded the facte which came under their 
observation, for a similar purpose ; and could we still fur- 
ther suppose that the great body of matikind in every clime 
might, at no distant period, have their minds directed to 
similar subjects, there cannot be the least doubt but an im- 
mense multitude of important facts would soon be accumu- 
lated, which would throw a striking light on the constitution 
of our planetary globe, and on the changes and revolutions 
through which it has passed, which would form a broad basis 
for the erection of a true theory of the ea^th, and tend either 
to establish or to overthrow the hypotheses which have 
hitherto been framed. Persons in the lower spheres of life 
have, in maify cases, more frequent opportunities of ascer- 
taining facts of the description to which I allude than many 
others who are placed in an elevated rank. Colliers^ quar- 
riers, miners of every description, and the inhabitants of 
alpine districts, are almost daily in contact with objects 
connected vnth geological research ; and it is only requisite 
that their attention be directed to such inquiries — ^that the 
knowledge of a few elementary terms and principles be 
imparted to them— <-that they be directed to classify the 
facts which fall under their observation — and that a sys^ 
tematic list of queries, such as those published some years 
ego by the London *< Geological Society," be put into their 
hands.* 

* The queries to which I refer may be seen in the " Monthly 
Magazine" for June, 1817, p. 436-439. A few years ago, some 
interesting fossdl remains, supposed to be the teeth and other 
bones of the eictinct animal designated by the name of Mammoth^ 
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NMhtnU Hi»Uify»-^li ii evident that the eztention and 
fmpTOvement of this depaitmont of knowl«dge depends 
almost entirely on observation. Although a considerable 
accession has of late years been made to our knowledge in 
this branch of study, yet much still remains to be accom- 
pliehed before all the objects it embraces be thoroughly ex* 
plored. Our acquaintance with the zoology, botany, and 
mineraloffy of New-Holland, Polynesia, Binnah, China, 
Tartary, Tibet, Africa, and America is extremely limited ; 
and even within the limits of Europe, numerous unexplored 
regions still lie open to the future researches of the natural 
historian. So numerous are the objects and investigntions 
which natural history presents, that althoush its cultivators 
were increased ten thousand fold, they would find sufficient 
eroplo^^ment in the prosecution of new discoveries for many 
centuries to come* Even those minute objects, in the ani- 
mal and vegetable kingdoms, which lie beyond the natural 
•phere of human vision, and which the microscope alone 
can discover, would afford scope for the investigations of 
thousands of ingenious inquirers, during an indefinite series 
of ages. And it ought never to be forgotten, that every 
new object and process yre are enabled to trace in this 
boundless field of observation presents to us the Deity 
in a new arpectf and enables us to form more enlarged con- 
ceptions or that power and intelligence which produced 
the immense assemblage of beings with which we are sun 
rounded. 

were almost entirely destroyed through the ignorance of some 
labourers in the parish of Horley, who happened to hit upon 
them when digging gravel, After cleaving them to pieces with 
their pick-axes, and finding it added nothing to their store of 
knowledge, "they threw away the fragments among the heaps 
of gravel, and the subject was consigned to oblivion ; and it was 
onlvby accident that two entire teeth were fdund by a gentleman 
in the neighbourhood. The bones supposed to have been either 
destroyed or lost are a very large bone, supposed to have been 
a thigh-bone, a huge blade-bone, and a tusk of ivory, perfect 
in its form, descrioed as being about half a rod in length/* 
Had these labourers been aware of the interesting nature of such 
fossils, they might have been all preserved entire ; and this cir- 
cumstance shows how important such occurrences, and the ob- 
servations and researches of common labourers, might some^ 
times prove to the geologist and the general student of natuiei 
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Independently of the additions that might be made to our 
knowledge of animals, vegetables, said minerals, there are 
several facts in natural history which might be more pre- 
cisely ascertained and ejcplained, were common labourers 
and others in the same rank of life inspired with the spirit 
of philosophical observation. For the illustration of this, I 
shall state only one particular circumstance. It is a fact, 
which, however inexplicable, must be admitted, that tonds 
have been found alive in the hpart of solid rocks, and in the 
trunks of trees, where thiey have been supposed to have 
existed for ages without any apparent access to nourishment 
or to air. Such facts are supported by so numerous and so 
respectable authorities, that it would be vain to call in ques- 
,tion their reality ; and they assunpe a more mysterious as- 
pect, from the circumstance, that toads, when placed in the 
exhausted receiver of an air-pump, like all other animals, 
soon lose their existence. That the toad is lot the only 
animal which has been found in similar instances spears 
from a notice in the Monthly Magazine for April, 1817, 
which states, that *< a large lizard or serpent was found by 
some miners, imbedded in a stratum of mineral substance, 
and lived for some time afler it was extricated.'' As the 
mineral substance in which this animal was found wa« at 
the bottom of a deep mine, and connected with the sur- 
rounding strata, we are almost under the necessity of con- 
cluding that it must have .existed in that state for many 
years. Now, it is proper to take into consideration, that 
such facts have been discovered, in the first instance, by la- 
bourers, quarriers, miners, and others engaged in laborious 
occupations, who, with the limited knowledge they at presenit 
possess, are unqualified for attending to all the circumstances 
which require to be noticed in conducting philosophical re- 
searches. Were persons of this description accustomed to 
examine every uncommon occurrence of this kind with a 
philosophic eye ; were they, in such cases as those to which 
I have now referred, to examine, with accuracy, whether 
chinks or fissures, either horizontal or perpendicular, existed 
in the rocks, or were connected with the holes or vacuities 
of the old trees, where toads were found alive ; and were 
every other circumstance which a scientific investigator 
would take into account accurately observed and recorded, 
nuph observations might ultimately lead to some rational 
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explanations of such unaccountable facts. At any rate, as 
those who belong to that class of society to which I allude 
have many opportunities of contemplating^ the various ob- 
jects and operations of the material world, their accumu- 
lated observations, when scientifically directed, could not 
fail of enlarging our knowledge of facts in several depart- 
ments of the history of nature. 

Meteorology, — In this department of physical science, nu- 
merous facts still remain to be ascertained, before wt> can 
httempt to explain the causes of various interesting phe- 
nomena. We have hitherto been unable to collect with pre- 
cision all the facts in relation to the diversitied phenomana 
of the atmosphere, and are still at a loss to explain, on 
known principles, the causes which operate in producing 
many atmospherical appearances. We are still in a great 
measure ignorant oi the aurora borealis, with respect to its 
nature and origin, its distance from the surface of the earth, 
what precise connexion it has with the magnetic and elec- 
tric fluids, and why it has be^ frequently seen at some pe- 
riods, and been invisible at others. We are in a similar state 
of ignorance in regard to luminoua and fiery meteors^ — as to 
their different species and varieties, the velocity and direc- 
tion of their motions, their influence on other atmospherical 
phenomena, on vegetation, and on the weather, and the 
principles in nature \frhich operate in their production. Al- 
though the general cause of thunder-storms is in some mea- 
sure ascertamed, yet we are ignorant of the causes of a va- 
riety of phenomena with which they are sometimes accom- 
panied, and of some of the chymical agents by which they 
are^ produced. To determine the origin 'of meteoric stones^ 
the particular regions in which they are produced, the causes 
of their extreme velocity, the oblique direction of their 
motion, and the agents which concur in th^ir formation, has 
hitherto bafHed the researches of the whole philosophical 
world. ' Even the nature of the clouds, their various modifi- 
cations, their different electric states, the causes which com- 
bine to produce their precipitation into rain, the nature of 
■evaporation, together with an immense number of facts 
requisite for laymg the foundation of a correct theory of the 
-weather, are still hid in obscurity. 

It is obvious, that a thorough knowledge of atmospher- 
ical phenomena cannot be acquired, before we have ascer*- 



S4 GENEIUI. DDTtrsION Of ]CN0WX.Biy6fi. 

tained, not only the particular facts and appearancei eo%^ 
nected with the atmosphere, but all the preceding, concom-' 
itant, and consequent circumstances With which they are 
generally accompanied ; and to determine such particulars 
requires an immense variety of observations, both by day 
and by night, through all the regions of the earth. Before 
such facts be more fully ascertained, our attempts to.account 
for various atmospherical phenomena must prove unsatis- 
factory and abortive. Hence, the causes assigned by phi*' 
losophers of the last century for the production of rain, bail, 
dew, fire-balls, and other meteors are now considered nuga- 
tory and erroneous ; and few will be bold enough to mam- 
tain that we have yet arrived at the knowledge of the true 
causes. If these sentiments be admitted, it will follow, thAt 
an increased number of observers of the scenery of the aW 
laosphere, in different climates, with a scientific object in 
view, could not fail of increasing our knowledge both of the 
phenomena which take place in the regions of the atmo- 
sphere, and of the powers o|| nature which operate in 'their 
production. 

With respect to the auroret borealesj scrtne data might be 
ascertained for determining their height above the surface 
of the earth, which might lead to a (Sscovery of their truer 
cause, were a multitude of observers, in different places, at 
the same moment, to take the altitude and bearing of any 
particular coruscation, particularly of the modification of^ 
this phenomenon, which assumes the form of a rainbow of 
luminous arch, which can instantly be done by noting the 
series of stars which appear about th« middle or sides of the 
arc at any particular instant. By this jneaiis the parallactic^ 
angle might be found, and the distances of the places of ob-> 
servation, or their difference of latitude, if directly north and 
south of each other, would form base lines for determining 
the perpendicular elevation of the phehomenon. In refer* 
ence to luminous meteors, as they are most frequ^tly seen 
in the night-time, men of science and persons pf elevated 
rank have seldom opportunities of observing their diversi- 
fied phenomena, and the circumstances with which they are" 
preceded and accompanied. But while persons of this clas9 
are reclining on beds of down, or regaling themselves at the 
festive board, hemmed in from the view of the surrounding 
cky by the walls and curtains of their splendid apartmenti/ 
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oniMf in tbe lowet walkf of life are ** keeping wtteh bj 
nigSt,'* or travelling from place to place, who have thus an 
opportunity of obierving every variety of atmoepherical phe- 
nomena ; and it is not unlikely may have seen several species 
of laminous and fiery meteors unknown to the scientific 
world. Were persons of this description, particularly 
watchmen, soldiers, sailors, maiUcoach gaanls, policemen, 
and such like, capable of observing such appearances with 
scientific interest and accuracy, and of recording their obser* 
nations, various important additions might be made to the 
facts which compose the natural history of the atmosphere. 
Similar additions might be made to our knowledge of 
thunder<4torms, were their phenomena and concomitant cir- 
cumstances accurately noted by a vast number of persons in 
different places. It might, for example, be determined, from 
a multitude of observations made with this special object in 
▼lew, at what distance from the earth a thunder-cloud may 
explode without danger, — ^in what circumstances, and at 
what elevation it generally attains its striking dis'ance, and 
brings us within the range of its destructive influence, — 
what particular effects, hitherto unobserved, are produced 
by lightning on animal, vegetable, and mineral substances, 
— 4o what practical purposes its agency might be applied, — 
and how its destructive ravages might be averted or dimin- 
ished. The same remarks will, apply to the singular phe- 
nomenon of meteoric stones. These have seldom been ob- 
served at the instant of their descent by men addicted to 
philosophical research ; but chiedy by peasants, labourers, 
and mechanics, who, at present, are generally unqualified 
for attending to every circumstance in the preceding and 
concomitant phenomena connected with their descent, with 
the discerning eye of a philosopher ; and, therefore, we may 
still be ignorant of certain important facts in the history of 
the fall of these bodies, which may long prevent us from 
forming any rational theory to explain their causes, or to 
determine the regions whence their origin is derived. 

A8tronomy. — My next illustration shall be taken from the 
sdience of astronomy. Though this is among the oldest of 
the sciences, and its general principles are established with 
greater precision than those of almost any other department 
of science, yet many desiderata requisite to its perfection, 
still Remain to be ascertained. The late discovery of sev^' 

H 
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OTttI new planeti, both primaty and secondajy, leads ui to 
conclude Itat other gloli" of a similar nature, belonging to 
niu ayslem, niaj elill ii< ^>^ "> '■^ distant epacei of the 
firmament. The spheroidal figure of lonie of the planets — 
their periods of rotation— the nature of the changes which 
appear to take place on their aurfaces or in their atmosphereH 

t)]e precise nature of the solar spats, the causes of theti 

changes, am) the influence which those changes produce an 
our earth or atmosphere— the parallai of the fixed stars — 
the rate of matien of the planetary sjsteia in iibsatntd 
■pace — the gradual formalioh of nehule — the nature of 
ruiable stars — the number of comets, their periods, the 
DMure of their tails and atmospheres, and their uses in iha 
system ef nature— with man; otbec interesting paiticulara 
of a iumilai description, still remain to be asceilained. To 
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ietonnine nieh objects requires a multiplicity of long^on* 
tinued observations in every region of the heavens ; and, it 
must be evident that the more we increase the number of 
astronomical observers, the greater chance we shall have of 
acquiring a more accurate and comprehensive knowledge 
of the mies which roll in the distant regions of the uni- 
verse, and of the relations they bear to one another, and to 
the whole system of nature. 

This position might be illustrated by a few examples. 
The surface of Jupiter has been found to be diversified with 
a variety of spots and belts : the belts, which are consider* 
ably darker than the general surface of the planet, are ob- 
served to vary in their number, distance, and position. 
Sometimes only one or two, and sometimes ^even or eiffht 
belts have been observed ; sometimes they are quite dis- 
tinct, and at other times tJiey seem to run into each other ; 
and, in some instances, the whole surface of this planet 
has appeared to be covered with small curved belts that 
were not continuous across his disk. 

The preceding figures represent some of the diversified 
views which Jupiter sometimes exhibits. 

Fig. 1 is copied from Dr. Jjong, and appears to be one 
of th& views of this planet taken^by the celebrated Cassinf. 
It consists of about nine different belts. Fig. 2 is copied 
from Schroeter, and exhibits a view of Jupiter about the 
time of its occultation by the moon, on the 7th of April, 1792. 
Fig, 3 is one of Sir W. Herschcrs views of this planet, 
as it appeared on the 28th May, 1780, when the whole 
disk of Jfupiter appeared covered with small curved belts, or 
rather lines, that were not continuous across his disk. 
Fig. 4 contains a view which is nearly the appearance 
which Jupiter exhibits at present, and which is not much 
dififerent from his appearance for several years past. These 
appearances may be seen by a good achromatic telescope, 
magnifying from 80 to 160 times. These views demon* 
•trate, that changes of considerable magnitude are occa- 
sionally taking place, either on thei surface or in the atmo- 
sphere of this planet, which it would be of some import- 
ance to ascertain, in order to our acquiring a more intimate 
knowledge of the physical constitution of this globe. Now, 
were a number of observers, in diiferent places, to mark 
these appearances, and to delineate the aspect of this 
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planet during the space of two or three periodical revolit- 
tions/ marking the periods of the diffetent changes, and 
noting at the same time the positions of his satellites — ^it 
might be ascertained, whether these changes are occasioned 
by tides, which are differently affected according to the 
position of his moons, or, by immense strata of clouds, or 
other changes that take place in his atmosphere, or by soine 
great physical revolutions which are occasionally agitating 
the surface of this planet. The observers of such facts 
behoove to be numerous, in order that the de(ficiencies of one 
might be supplied by another, and the general conclusions 
deduced from a comparison of all the observations taken 
together ; and it would be requisite that the places of ob- 
servation be in different countries, that the deficiency of 
observations in one place, occasioned by a cloudy atmo- 
sphere, might be compensated by those made in the serene 
Bky of another. Such a series of observations, although 
they should not lead to satisfactory conclusions in relation 
to the particulars now stated, could scarcely fail of throwing 
some additional light on the nature and constitution of this 
planet. 

With respect to the planet Venusy the author some time 
ago ascertained, from observation,! that this planet may be 
distinctly seen in the daytime, at the time of its superior 
conjunction with the sun, when it presents to the earth a 
full enlightened hemisphere ; provided its geocentric latitude, 
or distance from the sun's centre at the time, be not less 
than 1^ 43'. This is the only position (except at the time 
of a transit, which happens only once or twice in a hundred 
years) in which the polar and equatorial diameters of this 
planet can be measured, and their difference, if any, ascer- 
tained, so as to determine whether its figtire, like that of the 
earth and several other planets, be spheroidical. But as 
this planet may not happen for a series of years to be in 
the precise position for such an observation, the attempt to 

* The annual or periodical revolution of Jupiter is completed 
in about eleven years and ten months. 

t' See Nicholson's Phil. Journal, vol. xxrvi. for Oct. 1813 ; 
Edin. Phil. Journal, No. V. for July, 1820 ; Monthly Mag. Feb. 
1814, and August, 1820, p. 62; Scot's Magazine for j 
p,8i, &c. 
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w the poinM now stateJ, eren when lh« pluet hsp 
_js to be placed ia the lequuite circumateocei, would, In 
all piDhabihty, (ail, if ■ number of obierreri mt the ratna 
time, in difietent placet, were not engaged in the obuiv&- 
tion i on iccaimt of the uncertainty of enjoying a Hrens 
sk; at one paiticulu place, during the momend when Iba 
obMrvation behooved to be made. Whereaa, by a mulliloda 
of obsarvatioDe in different placen, the objecl in viewconU 
not fail of being delermineJ. The diapuleg reapecting tha 
period of rotation of this planet (whether it be 23 houra 30 
minulei, or S4 days 8 hours) might also be letlted, were a 
number of persona to obaerve it« surface with equaloiiai 
telescopea in the daytime ; particularly in those gouthern 
cUmea where the air is serene, and the sky exhibits a daap 
siure, wtiere, m all probability, ejiots would be discoverM^ 
wlueh could be traced in their motions for snccasaif e periods 
of twelie hours or more, which would delennioe Co a cer- 
tainty the point in question. 

The fallowing figure and explanation will perhaps tend 
to show the reason of the dispute which has arisen in 
tefeience to this point. Let A represent a spot on the Ba> 
face of Venus. As this planet ia lean, by the naked eja. 



00 OEMBRAL DIFFUffOK OF KNOWLBDfiE. 

only in the morning a little before sunrise, or in the evvn. 
ing a short time after sunset — ^the motion of the spot can- 
not be traced above an hour or two in succession ; and, 
consequently, daring that time, its progressive motion is 
almost imperceptible. Suppose the observation to have 
been made in the evening, after sunset; the next observa- 
tion cannot be made till about the same time on the follow- 
ing evening, when it is found that the spot has moved from 
A to B. But it is still uncertain whether the spot has only 
moved from A to B since the last observation, or has fin- 
ished a complete revolution, and moved the distance AB 
as part of another revolution round the axis of the planet. 
This point can only be ascertained by tracing the motion 
of the spot without interruption for 10, 12, or 14 hours, 
when, if the rotation is performed in 23^ hours, the motion 
of the spot could be traced without interruption across the 
whole disk ^f the planet. But such an observation could 
only be made in the daytime, in a serene sky, and by means 
of equatorial instruments, and by numbers of observers in 
different places where the attention is directed to the same 
object. But the limits to which I am confined, in throwing 
out these cursory hints, prevent me from entering into 
minute details. 

In regard to comets^ it is scarcely necessary to remark, 
that were the number of those whose attention is directed 
to a survey of the heavens considerably increased, many of 
those eccentric bodies which pass and repass within the 
orbits of the planets without being perceived, could not fail 
of being detected. Were multitudes of such persons en- 
gaged in exploring the celestial regions on opposite sides 
of the globe, those comets which pass within the limits of 
our view, and which are above our horizon only in the day- 
time, and consequently invisible, would be detected during 
the night by our antipodes in the opposite regions of the 
globe. By this means the number of those bodies belong- 
ing to our system, the diversified phenomena they present, 
the form of their trajectories, the periods of their revolu- 
tions, the nature of their tails, and their ultimate destina- 
tion might be more accurately determined. With respect 
to the fixed alara, particularly those termed variable starsy 
the results of a multitude of observations made by different 
peisons, might lead as to detennine whether those cfaaagei 
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lirliriglitneM which they nnderffo arise from the tTansiis of 
lam planets Tevolving aroond them, and thus furnish direct 
erideiiee of their bein^ the centres of systems analogous to 
our own,— or whether they be occasioned by large spots 
which periodically interpose between our sight, and then 
disappear in the course of their rotation, — or whether the 
distance of such stars be changed by their revolving in a 
long narrow eoiipse, whose trunsvenie axis is situated nearlv 
In our line of vision. In the several instances now stated, 
an immense variety of successive observations, by numer- 
ous observers at different stations, are requisite to accom- 
plish the ends in view ; but the limits of this section pre- 
vent me from entering into those details requisite for ren- 
dering the hints now suggested perspicuous to those who 
liave not devoted their attention to this subject. 

The Moon being the nearest celestial body to the earth, 
it might have been expected that the variety of scenery on 
hst surface, and even some parts of her physical constitu- 
tion, might have been ascertained and delineated. Yet all 
that has hitherto been discovered with certainty in lelation 
to this body is, that her surface is strikingly diversified with 
mountains and valleys, with vast caverns or hollows sur- 
fonnded with mountainous ridges, and with several elevated 
peaks, which rise, like a sugar-loaf, from the middle of the 
plains. We have no accurate delinestion of the lunar 
scenery, as exhibited in the various stages of the moon's 
increase and decrease, except those which have been pub- 
lished by Hevelius and Scroeter, which have never been 
translated into our language, and, consequently, are very 
tittle known. Most of our English books on astronomy 
contain nothing more than a paltry and inaccurate view of 
the full moony which has been copied by one engraver from 
another, without any improvements, ever since the days of 
RiccioluB, and long before the telescope wna brought to its 
present state of improvement. It is not from a telescopic 
view of the full ipoon that any specific deductions can. be 
made respecting the appearance and arrangement of hcur 
diversified scenery ; but from long-continued observations 
of her surface about the period of the quadratures, and at 
the times when she assumes a crescent or a gibbous phase; 
ftf it is only at such times that the shadows of her cavities 
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and mountain-ridges can be distinctly perceived. As therm 
is none of the celestial bodies whose constitution and 
scenery we have so excellent an opportunity of inspecting, 
had we a sufficient number of astronomical observers, fur^ 
nished with good telescopes, the surface of this globe might 
be almost as accurately delineated as that of the earth, and 
the most prominent changes that take place on its surface 
plainly detected. In order to bring to light the minute 
parts of its scenery, it would only be requisite to distribute 
the entire surface of this luminary among a hundred or a 
thousand observers, allotting to each one or more spots as 
the particular object of his attention, with the understand- 
ing that he is to inspect them with care through every 
variety of shade they may exhibit, and during the different 
stages of the moon's increase and decrease, and delineate 
the different aspects they may present. When we consider, 
that by means of a telescope which magnifies 200 times, 
an object on the moon that measures only 600 yards may 
be perceived as a visible point, and by one which magnifies 
800 times, an object not larger than 150 yards in diameter 
may be distinguished — we can scarcely entertain a doubt 
that a number of interesting discoveries might soon be made 
on the lunar surface, were such minute observations as 
those now suggested to be continued for a series of years, 
which might afford sensible and demonstrative evidence of 
the moon's being a habitable world. But before attention 
to such objects become general, and the number of astro- 
nomical observers be increased far beyond what it is at pres- 
ent, such discoveries can scarcely be expected. 

I shall only remark further on this head, that several disr 
coveries have been made by accidentally directing a tele- 
scope to certain parts of the heavens. It is well known that 
Miss Herschel, while amusing herself in looking at the 
heavens through Sir William Herschel's telescope, discov- 
ered at different times a variety of comets, which might 
otherwise have passed unnoticed by the astronomical world; 
and several of the new planets which have been discovered 
within the last fifty or sixty years, were detected when the 
discoverers were employed making observations with a dif- 
ferent object in view. The splendid comet which appeared 
in our hemisphere in 1811 was first discovered in thu coun 
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ttj by a sawyer^* who, with a reflecting telescope of his 
own constraction, and from hia sawjnt as an observatoTy, 
descried that celestial visitant before it had been noticed by 
juiy other astronomer in North Britain. The author of this 
work detected this comet a day or two afterward, before he 
had been informed of the discovery, while he was taking a 
random sweep over the northern region of the heavens. 
He had directed his telescope to a certain star in the neigh- 
bourhood of Ursa Major^ and immediately afterward, taking 
'ft general sweep upwards and downwaids, and to the east 
and west, an uncommon object appeared in the field of view, 
which, after a little inspection, was perceived to be a comet, 
and he naturally concluded that he had made the first dis- 
covery, till the newspapers afterward informed him that it 
had been detected a day or two before. It was while Sir 
W. Herschel was inspecting some small stars near the foot 
of Castor, with a different object in view, that he discovered 
the planet which bears his name, and which he at first took 
for a comet. It had been seen thirty years before, but for 
want of numerous observers to mark its motions, it had 
been marked in catalogues as a fixed star. It was while 
Mr. Harding of Lilienthal, near Bremen, was forming an 
atlas of the stars so far as the eighth magnitude, that, on 
the 1st September, 1804, he discovered in the constellation 
Pisces the planet Juno, one of the four asteroids situated 
between the orbits of Mars and Jupiter. 

If, therefore, instead of a few individuals occasionally 
engaged in surveying celestial phenomena, and chiefly con- 
fined to a small portion of Europe, — were thousands and 
ten thousands of telescopes daily directed to the sky from 
every region of the earth, and were distinct portions of the 
heavens allotted to distinct classes of observers, as the ob- 
ject of their more immediate research, every portion of 
that vast concave, with the numerous globes which roll 
within its wide circumference, as far as human vision 
assisted by art can penetrate, would ere long be thoroughly 
explored, and its hidden worlds disclosed to view. No 
comet could pass within the orbit of Jupiter without being 
detected,— the undiscovered planets belonging to our sys- 

* Tlie name of this gentleman is Mr. Veltch, and I believe 
he resides in the neighbourhood of Kelso. 
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tem, if any still remain, would be brought to view,— the 
periodical changes on the surfaces and in the atmospheres 
of the planets already discovered, with all their diversified 
phenomena, would be more accurately ascertained and de- 
lineated, — the path of the solar system in absolute space, 
the velocity of its motion, the distant centre about which it 
revolves, and the centre of gravity of the nebula to which 
it belongs, might be determined, — ^the changes and revolu- 
tions that are taking place among the fixed stars, — ^the un- 
discovered strata of nebula, — the old systems that are going 
into decay, — th^ new creations that may be emerging into 
existence, and many other sublime objects which at present 
lie concealed in the unexplored regions of space, might be 
brought within the range of human contemplation, and 
astronomy, the sublimest of all the scieQces, approximate 
towards perfection. 

For making the observations now supposed, a profound 
knowledge of the physical and mathematical principles of 
astronomy is not absolutely necessary. All the qualifica^ 
tions essentially requisite are, — a general knowledge of the 
elements of the science, of the celestial phenomena which 
have already been explored, and of the' method of deter- 
mining the right ascension and declination of any observed 
phenomenon, — qualifications which every person of common 
understanding can easily acquire. 

I might next have Ulustrated the general position laid 
down in the beginning of this section firom the science of 
chymistry. This science, having for its object to ascertain 
the ingredients that enter into the composition of bodies, 
the nature of those ingredients, the manner in Which they 
combine, and the properties resulting from their combina- 
tion, — or, in other words, an analytical examination of the 
material world, and the principles which concur to produce 
its diversified phenomena ; it is apparent, at first view, that 
an immense number and variety of experiments are indis- 
pensably requisite for accomplishing such objects ; and^ 
consequently, that its progress towards perfection can<^ 
not be accelerated luiless multitudes of experimenters con- 
cur in observing the phenomena of nature, and the pro- 
cesses of the arts, in instituting analytical experiments, 
and in prosecuting every inquiry which has a tepd* 
ency to promote its improvement. It is chiefly in consQ* 
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^nee of the increased namber of its cultiTaton that this 
science has risen to the distingaished rank it now holds 
among the useful departments of human knowled^, and 
that so many brilliant discoveries have rewarded the mvesti- 
gations of its votaries. Wrenched from the grasp of em- 
' pines and alchy mists, and no longer confined to the paltry 
object of searching for the fhilosopher^s stone^ it extends its 
range over every object in the material world, and sheds its 
influence over all the other departments of physical science ; 
and as its votaries increase in numbers and in perseverance, 
it will doubtless bring to light scenes and discoveries still 
more interesting and brilliant than those which have hitherto 
been disclosed. Illustrations of the same description might 
also have been taken from optics, electricity, magnetism, 
galvanism, pneumatics, and other departments of natural 
science ; but having protracted this section to a dispropor- 
tionate length, the instances already stated will, I presume, 
be sufficient to prove the truth of the position, ^^that a 
general diffusion of knowledge would have a powerful infiu' 
ence on the progress of science" 

From the few hints now given, and from many others that 
might have been suggested, had my limits permitted, it will 
appear, that much still remains to be accomplished till any 
science, even those which are farthest advanced, arrive at 
perfection. The reason is obvious ; the scene of universal 
nature has never yet been thoroughly surveyed, and never 
will be, tiJi the eyes and the intellects of millions be fixed in 
the contemplation of its multifarious and diversified objects 
and relations. Till the universe, in all its aspects, so far as 
it lies within the range of human inspection, be more par- 
ticularly explored, clouds and darkness will continue to rest 
on many interesting departments of knowledge, and many 
of our most specious' theories in the sciences must be con- 
sidered as reposing on slender and unstable foundations. 
Prior to the introduction of the inductive method of philoso- 
phizing, men of science were extremely prone to the framing 
of hypotheses, before they had attentively surveyed and 
collected the requisite facts, and when only a few scattered 
fragments of nature were present to their view. Theory 
was reared upon theory, and system upon system ; each of 
them obtained its admirers and its period of applause, but,^ 
in consequence of modem researches^ they have now passed 
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«wny like a dream or a vision of the night. The ciystaU 
fine spheres with which Ptolemy had enclosed the heavemr 
are now dashed to pieces ; the vortices of Des Cartes have 
long since ceased their whirling; the terraqueous globe 
which Tycho had fixed in the centre of the universe is. now 
set in rapid motion through the heavens, in company with 
the planetary orbs ; and the abyss of water with which 
Burnet had filled the internal cavity of the earth is now 
converted into a mass denser than the solid rock. The 
Terra Auftralis Inrogniio^ which served as a prop to cer- 
tain theories, has completely evanished, and is now trans- 
formed into a dreary mass of w;ater and ice. The subtile 
ether., which formerly accounted for so many phenomena, is 
now evaporated into electricity and heat. Whiston*s idea 
of the cometary origin of our globe, and BufTon's fancy of 
the earth's being a splinter struck from the body of the sun, 
are fast sinking into oblivion ; and such will be the fate of 
every theory, however specious, which is not founded on the 
broad basis of inductive evidence. 

Even in the present day, there is still too great a propen* 
sity to generalize, without submitting to the trouble of ob- 
serving phenomena, and noting their various modifications 
and attendant circumstances. The human mind is impa" 
tient, and attempts to reach the goal by the shortest and 
most rapid course, while observation and experiment are 
tedious and slow. Instead of surveying the material world 
with his own eye% and investigating, by observation and 
experiment, its principles and laws, the man of genius fre« 
quently shuts himself up in his closet, and from a few scat- 
tared fragments of nature, constructs, in his imagination, a 
splendid theory, which makes a noise and a blaze for a little^ 
like an unsubstantial meteor, and then evanishes into air. 
The system of nature, though directed in its general move- 
ments by a few simple laws, is too grand and extensive, and 
too complex in many of its parts, to be grasped by a few 
individuals, after a cursory survey ; and) therefore, to at- 
tempt to comprehend its multifarious' revolutions, phenom- 
ena and objects within the range of theories founded on a 
partial view of some of its detached parts, is not only an 
evidence of presumption and folly, but tends to damp our 
ardour in prosecuting the only sure path which leads to dis- 
coveryi and to frustrate what appears to be one of the 
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designs of the Creator, namely, to grant to the tTUelligent vp- 
Aabitants of our globe a gradual display of his stupendous 
plans in the universe as the reward of their incessant and 
unwearied contemplation of his wondrous works. 

Were the period arrived (and of its arrival I entertain no 
doubt, from the present movements of the human mind) 
when the majority of mankind shall devote a portion of 
their time and attention to the purposes of science, and to 
the contemplattion of nature — ^then the different tastes of in- 
dividuals, and the various situations in which they may he 
placed, would lead them to cultivate more particularly the 
science most congenial to their minds ; and were distinct 
departments of the same science marked out for distinct 
classes of individuals, as the more immediate field of their 
investigation, en the principle of the division of labour, every 
leading principle and fact in relation to that science would 
soon be detected and illustrated in all its practical bearings. 
. £ven as matters at present stand, were the whole literary and 
scientific world to form itself into one great republic, and to 
allot the several branches of every department of knowledge 
to the different classes of such a community, according to 
their respective tastes and pursuits, as the object of their 
more particular attention, it might be followed by many in- 
teresting results, and important discoveries and improve- 
ments. But we live in too early a period in the history of 
science to eipect a general interest to be taken in such ob* 
jects ; we are but just emerging from the gloom of igno- 
rance and superstition; the great body of mankind still suffer 
their faculties to lie in a state of languor and inactivity, and 
those who are more vigorous and alert are too much en- 
grossed in commercial speculations, in grasping at power 
and opulence, and in the indulgence of sensual gratifications, 
to think of attending to the interests of science arid the pro- 
gress of the human mind. Much, however, might be ac- 
oomplished in this respect, with ease and pleasure, by vari- 
ous classes of society, and without interfering with their 
ordinary avocations, were their minds inclined and their at- 
tention directed to such pursuits. Sailors, in crossing the 
Atlantic, the Pacific, and the Indian oceans, have frequently 
excellent opportunities of observing the phenomena of the 
waters, the atmosphere, and the heavens, peculiar to the 
• climates through which they pass ; and were the faets pre- 
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sented to their view observed with care, classified, and re<» 
corded, they might, in many instances, contribute to the 
advancement of science. But thousands of such persons 
can sail twice " from Indus to the frozen pole, as ignorant as 
their logy and as stubborn as their compass," without im- 
portintr one intellectual acquisition. The observations made 
during a single voyage across the Atlantic, by a single ob- 
server, M. Humboldt, on the aspect of the Antarctic region 
of the heavens — ^the peculiar azure of the African sky — 
the luminous meteors of the atmosphere-^the tides, the 
currents, and the different colours of the ocean, and other 
phenomena which happened to present themselves to his 
view — are of more value to the scientific w6rld than the ob- 
servations of ten thousands of other beings who, for a se- 
ries of years, have traversed the same regions. Yet these 
possessed, on an average, the same sentient organs, the 
same intellectual powers, thotgh somewhat differently modi-* 
fied and directed, the same natural capacities for observa- 
tion as this distinguished philosopher, which required only 
an impulse to be given in a certain direction, in. order to ac- 
complish the same ends. And was Humboldt more burdened 
atid perplexed, or did he feel less comfortable and happy^ 
than his ignorant and grovelling associates in the ship that 
wafted them across the oceap ? No. He felt emotiolis of 
delight and intellectual enjoyments to which they were utter 
strangers. While they were lolling on their hammockis, or 
loitering upon deck, viewing every object With a " brute un- 
conscious gaze," and finding no enjoyment but in a glass of 
grog,*— a train of interesting reflections, having a relation 
to the past, the present, and the future, passed through the 
mind of this philosopher. He felt those exquisite emotions 
which arise from a perception of the beautiful and the sub- 
lime; he looked forward to the advancement of natura! 
science as the result of his observations, and beheld a dis- 
play of the wisdom and grandeur of the Almighty in the 
diversified scenes through which he passed. Such obser^ 
vations and mental employments as those to which I allude,- 
80 far from distracting the mind, and unfitting it for the per^ 
formance of official duties, would tend to prevent that lan- 
guor and ennui which result from ipental inactivity, and 
vrould afford a source of intellectual enjoyment amid tfa« 
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miformity of scene which i« frequently presented in the 
midst of the ocean. 

From the whole that has been now stated on this subject 
it appears, that in order to make science advance with ac- 
celerated 8tep£», and to multiply the sources of mental enjoy- 
ment, we have only to set the machinery of the human 
mind (at present in a quiescent state) in motion, and to 
direct its movements to those objects which are congenial to 
its native dignity and its high destination. The capacity 
of the bulk of mankind for learning mechanical employ- 
ments, and for contriving and executing plans of human 
destruction, proves that they are competent to make all the 
Tesearches requisite for the improvement of science. The 
same mental^ energies now exerted in mechanical labour, 
and in the arts of mischief, if properly directed, and acting 
in unison, and accompanied with a spirit of perseverance, 
would accomplish many grand and beneficent effects, in 
relation both to the physical and moral world, and would 
amply compensate the occasional want of extraordinary 
degrees of mental vigour. Were only a hundred millions of 
eyes and of intellects (or the tenth part of the population of 
our globe) occasionally fixed on all the diversified aspects, 
motions, and relations of universal nature, it could not fail 
of being followed by the most noble and interesting results, 
not only in relation to science, but to social and moral order, 
and to the general melioration of mankind. Were this 
supposition realized, our travellers, merchants and mariners, 
along with the produce of foreign lands, might regularly 
import, without the least injury to their commercial inter" 
dsts, interesting facts, both physical and moral, scientific 
observations, chymical experiments, and various other fragw 
.laents of useful information for rearing the Temple of Sci<« 
^nce, and extending the boundaries of human knowledge^ 
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SECTION IV. 

On the Pleasures and Enjoyments connected with the Pursuits 

of Science, 

Man is a compound being ; his nature consists of two 
essential parts, body and mind. Each, of these parts of the 
human constitution has its peculiar uses, and is susceptible 
of peculiar gratifications. The body is furnished with ex- 
ternal senses, which are both the sources of pleasure and 
the inlets of knowledge ; and the Creator has furnished the 
universe with objects fitted for their exercise and gratiftca- 
iion. A^Hiile these pleasures are directed by the dictates of 
reason, and confined within the limits prescribed by the 
Divine law, they are so far from being unlawful, that in the 
enjoyment of them we fulfil one of the purposes for which 
our Creator brought us into existence. But the pursuit of 
sensitive pleasures is not the ultimate end of our being ; 
we enjoy such gratifications in common with the inferior 
animals ; and in so far as we rest in them as our chief good, 
we pour contempt on our intellectual nature, and degrade 
ourselves nearly to the level of the beasts that perish. 

Man is endowed with intellectual powers, as well as with 
organs of sensation, — with faculties of a higher order, and 
which admit of more varied and sublime gratifications, than 
those which the senses can produce. By these faculties we 
are chiefly distinguished from the lower orders of animated 
existence ; in the proper exercise and direction of them, we 
experience the highest and most refined enjoyments of 
which our nature is susceptible, and are gradually prepared 
for the employments of that immortal existence to which 
we are destined. The corporeal senses were bestowed chiefly 
in subserviency to the powers of intellect, and to supply 
materials for thought and contemplation ; and the pleasures 
peculiar to our intellectual nature, rise as high above mere 
eensitive enjoyments, as the rank of man stands in the scale 
of existence above that of the fowls of the air, or the beasts of 
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the forest. Such pleasures are pure and refined ; they are 
congenial to the character of a rational being ; they are more 
permanent than mere sensitive enjoyments ; they can be 
enjoyed when worldly comforts are withdrawn, and when 
sensual gratifications can afford no delight ; they afford 
solace in the hours of retirement from the bustle of busi- 
ness, and consolation amid the calamities and afiSictions 
to which humanity is exposed ; and the more we Require a 
relish for such pleasures, the better shall we be prepared for 
associating with intelligences of a higher order in the future 
world. 

Before proceeding to the more particular illustration of 
this topic, let us consider the state and the enjoyments of 
the man whose mind is shrouded in ignorance. He grows 
up to manhood like a vegetable, or like one of the lower 
animals that are fed and nourished for the slaughter. He. 
exerts his physical powers, because such exertion is neces- 
sary for his subsistence ; were it otherwise, we should most 
frequently find him dozing over the fire, or basking in the 
sun, with a gaze as dull and stupid as his ox, rega^less of 
every thing but the gratification of his appetites. He has 
perhaps been taught the art of reading, but has never ap- 
plied it to the acquisition of knowledge. His views are 
chiefly confined to the objects immediately around him, and 
to the daily avocations in which he is employed. His 
knowledge of society is circumscribed within the limits of 
his parish, and his views of the world in which he dwells 
are confined within the range of the country in which he 
resides, or of the blue hills which skirt his horizon. Of the 
aspects of the globe in other countries — of the various 
tribes with which they are peopled — of the seas and rivers, 
continents and islands which diversify the landscape of the 
earth— -of the numerous orders of animated beings which 
people the ocean, the atmosphere, and the land, — of the revo- 
lutions of nations, and the events which have taken place 
in the history of the world, he has almost as little concep- 
tion as the animals that range the forest, or bound through 
the lawns. In regard to the boundless regions that lie be- 
yond him in the firmament, and the bodies that roll there iq 
magnificent grandeur, he has the must confused and inaccu- 
rate ideas ; and he seldom troubles himself with inquiries 
in relation to such subjects. • Whether the st^rs be great of 
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small, whether they be near as or at a distance, or whetbet 
they move or stand «till, is to him a matter of trivial 
importance. If the sun give him light by day, and the 
moon by night, and the clouds distil their watery treas* 
ures upon his parched fields, he is contented, and leaves 
all such inquiries and investigations to those who have littU 
else to engage their attention. He views the canopy of 
heaven as merely a ceiling to our earthly habitation, and 
the starry orbs as only so many luminous studs or tapers to 
diversify its aspect, and to afford a glimmering light to tlM 
benighted traveller. Of the discoveries which have beeM 
made in the physical sciences in ages past, of the wonders 
of creation which they have unfolded to view, of the instru* 
ments which have been invented for exploring the universe, 
and of the improvements which are now going forward iit 
every department of science and art, and the prospects they 
arc opening to our view, he is almost as entirely ignorant 
as if he had been fixed under the frozen pole, or chained to 
j^e surface of a distant planet. He considers learning as 
consisting chiefly in the knowledge of grammar, Greek, and 
J^in ; and philosophy and astronomy as the arts of telling 
fortunes and predicting the state of the weather; and ex- 
perimental chymistry, as allied to the arts of magic and nec- 
romancy. . He has no idea of the manner in wluch the un- 
derstanding may be enlightened and expanded, he has no 
relish for mtellectual pursuits, and no conception of the 
pleasures they afford ; and he sets no value on knowledge 
but in so far as it m^y tend to increase his riches and hit 
sensual gratifications. He has no desire for making im- 
provements in his trade or domestic arrangements, and 
gives no countenance to those useful inventions and public 
miprovements which are devised by others. He sets him- 
self against every innovation, whether religious, political, 
mechanical, or agricultural, and is determined to abide by 
the " good old customs" of his forefathers, however irra- 
tional and absurd. Were it dependent upon him, the moral 
world would stand still, as the material world was supposed 
' to do in fortner times ; all useful inventions and improve- 
ments would cease, existing evils would never be remedied, 
ignorance and superstition would universally prevail, the 
human mind would be arrested in its progress to perfection, 
and man would never arrive at the true ^nity of his inteU 
lectaal nature. 
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It IB evident that such an individual (and the world coo- 
iams thousanda and millions of such characters) can never 
have his mind elevated to those sublime objects and contem- 
plations which enrapture the man of science, nor feel those 
pare and exquisite pleasures which cultivated minds so fre- 
qaently experience ; nor can he form those lofty and ex- 
pulsive ideas of the Deity which the grandeur and magnifi- 
cence of his works are calculated to mspire. He is left as 
« prey to all those foolish notions and vain alarms which 
are engendered by ignorance and superstition; and he 
swallows, without the least hesitation, all the absurdities 
and childish tales respecting witches, hobgoblins, spectres, 
and apparitions, :which have been handed down to him by 
his forefathers in former generations. And while be thM 
gorges his mind with fooleries and absurdities, he spurns at 
the discoveries of science, as impositions on the credulity of 
mankind, and contrary to reason and common sense. That 
the sun is a million of times larger than the earth, that light 
flies from his body at the rate of two hundred thousand 
loileB in a moment of time, and that the earth is whirling 
round its axis from day to day, with a velocity of a thousand 
miles every hour, are regarded by him as notions far more 
improbable and extravagant than the story of the " Won- 
derful Lhrnp,** and all the other tales of the "Arabian 
Nights' Entertainments.'' In his hours of leisure from his 
daiJy avocations, his thoughts either run wild ^mong the 
most grovelling objects, or sink into sensuality or inanity, 
and solitude and retirement present no charms to his vacant 
mind. While human beings are thus immersed in igno- 
rance, destitute of rational ideas, and of a solid substratum 
of thought, they can never experience those pleasures and 
enjoyments which flow from the exercise of the understand- 
ing, and which correspond to the dignity of a rational and 
immortal nature. 

On the other band, the man whose mind is irradiated 
with the light of substantial science has views, and feelinffs, 
and exquisite enjoyments to which the former is. an entire 
stranger. 'In consequence of the numerous and multifarious 
ideas he has acquired, he is introduced, as it were, into a 
new world, where he is entertained with scenes, objects, and 
movements of which a mind enveloped in ignorance can 
iatm no conception. lie can trace back the stream of tima 
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to its commencement; and, gliding along its downward! 
course, can survey thamost memorable events which have 
happened in every part of its progress from the primeval 
ages to the present day — the rise of empires, the fall of 
kuigs, the revolutions of nations, the battles of warriors, 
and the important events \^hich have followed in their train 
— the progress of civilization, and of arts and sciences — the 
judgments which have been inflicted on wiciked nations—^ 
the dawnings of Divine mercy towards' our fallen race — ^the 
manifestation of the Son of God in our nature — the physical 
changes and revolutions which have taken place in the con- 
stitution of our plobe — ^in short, the whole of the leading 
events in the chain of Divine dispensation from the begin- 
ning of the world to the period in which we live. With his 
mental eye he can survey the terraqueous globe in all it-s 
variety of aspects ; contemplate the continents, islands, and 
oceans which compose its exterior, the numerous rivers by 
which it is indented, the lofty ranges of mountains which 
diversif^^ its surface, its winding caverns, its forests, lakes, 
^andy deserts, ice-islands, whirlpools, boiling springs, 
glaciers, sulphuric mountains, bituminous lakes, and the 
states and empires into \vhich it is distributed, the tides and 
currents of the ocean, the icebergs of the polar regions, and 
the verdant scenes of the torrid zone. He can climb, in 
imagination, to the summit of the flaming volcano, listen to 
its subterraneous bellowings, behold its lava bursting from 
its mouth and rolling down its sides like a flaming river — 
descend into the subterranean grotto — survey, from the top 
of the Andes, the lightnings flashing iindthe thunders roll- 
ing far beneath him — stand 6n the brink of the dashing 
cataract and listen to its roarings — contemplate the ocean 
rearing its billows in a storm, and the hurricane and tornado 
tearing up forests by their roots, and tossing them about as 
stubble. Sitting at his fireside, during the blasts of winter^ 
he can survey the numerous tribes of mankind scattered 
over the various climates of the earth, and entertain himself 
with views of their manners, customs, religion, laws, trade, 
manufactures, marriage ceremonies, civil and ecclesiastical 
governments, arts, sciences, cities, towns, and villages, and 
the animals peculiar to every region. In his rural walks 
he can not only appreciate the beneficence of Nature, and 
the beauties and harmonies of the vegetable kingdom) In 
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tlieir exterior aspect, but can also penetrate into the hidden 
processes which are goiiig on in the roots, trunks, and leaves 
of plants and flowers, and contemplate the numerous vessels 
through which the sap is flowing from their roots through 
the trunks and branches, the millions of pores through which 
their odoriferous effluvia exhale, their fine and delicate 
texture, their microscopical beauties, their orders, genera, 
and species, and their uses in the economy of nature. 

With the help of his microscope, he can enter into a 
world unknown to the ignorant, and altogether invisible to 
the unassisted eye. tn every plant and flower which adorns 
the field, in evejQr leaf of the forest, in the seeds, prickles, 
and down of all vegetables, he perceives beauties and har- 
monies, and exquisite contrivances, of which, without this 
instrument, he couid have formed no conception. In eveiy 
scale of a haddock he perceives a beautiful piece of net- work, 
admirably contrived and arranged, and in the scale of a sole 
a still more diversified structure, which no art could imitate, 
terminated with pointed spikes, and formed with admirable 
regularity. Where nothing but a speck of mouldiness ap- 
pears to the naked eye, he beholds a forest of tmuhroonu 
with long stalks, and with leaves and blossoms distinctly 
vbible. In the eyes of a common fly, where others can see 
only two small protuberances, he perceives several thousands 
of beautiful transparent globes, exquisitely rounded and 
polished, placed with the utmost regularity in rows, crossing 
each other like a kind of lattice-work, and forming the most 
admirable piece of mechanism which the eye can contem- 
plate. The small dust that covers the wings of moths and 
butterflies he perceives to consist of an infinite multitude of 
feathers of various forms, not much unlike the feathers of 
birds, and adorned with the most bright and vivid colours. 
In an animal so small that the naked eye can scarcely dis- 
tinguish it as a visible point, he perceives a head, month, 
^yes, legs, joints, bristles, hair, and other animal parts and 
functions, as nicely formed and adjusted, and endowed with 
as much vivacity, agility, and intelligence, as the larger 
ftnimals. In the tail of a small fish, or the foot of a frog, he 
can perceive the variegated branchings of the veins and ar- 
teries, and the blood circulating through them with amazing 
velocity. In a drop of stagnant water he perceives thousands 
0( living beings, of various shapes and sizes, beautifully 
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formed, and swimming with wanton vivacity like fishes in 
the midst of the ocean. In short, by this instrument he 
perceives that the whole earth is full of animation, and that 
there is not a single tree, plant, or flower, and scarcely a drop 
of water, that is not teeming with Ufe, and peopled with its 
peculiar inhabitants. He thus enters, as it were, into a new 
world, inviB'ble to other eyes, where every object in tl^ 
animal, vegetable, and mineral kingdoms presents a new 
and interesting aspect, and unfolds beauties, harmonies, 
contrasts, and exquisite contrivances, altogether inconceiv- 
able by the ignorant and unreflecting mind. 

In the invisible atmosphere which surrounds him, where 
other minds discern nothing but an immense blank, he be- 
holds an assemblage of wonders, and a striking scene of 
Divine Wisdom and Omnipotence. He views this invisible 
agent not only as a material but as a compound substance — 
compounded of two opposite principles, the one the source 
of flame and animal life, and the other destructive to both, 
and producing by their different combinations, the most 
diversified and beneficent effects. He perceives the atmo- 
sphere, as the agent under the Almighty, which produces the 
germination and growth of plants, and all the beauties of 
the vegetable creation — which preserves water in a liquid 
state — supports fire and flame, and produces animal heat, 
which sustains the clouds, and gives buoyancy to the 
feathered tribes — which is the cause of winds — ^the vehicle 
of smells — the medium of sounds — ^the. source of all the 
pleasures we derive from the harmqnies of music — the 
cause of that universal light and splendour which is diflTused 
around us, and of the advantages we derive from the morn- 
ing and evening twilights In short, he contemplates it as 
the prime mover in a variety of machines, — as impelling 
ships across the ocean, blowing our furnaces, grinding our 
corn, raising water from the deepest pits, extinguishing fires, 
setting power-looms in motion, propelling steamboats along 
rivers and canals, raising balloons to the region of the clouds, 
and performing a thousand other beneficent agencies with- 
out which our globe would cease to be a habitable world. 
All which views and contemplations have an evident tend- 
ency to enlarge the capacity of the mind, to stimulate its 
faculties, and to produce rational enjoyment. 

^ain, — ^the man of knowledge, even when shrouded iu 
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illness, and in solitade, where other minds could find no 
enjoyment) can entertain himself with the most sublime 
contemplations. He can trace the huge globe on which 
we stand flying through the depths of space, carrying along 
with it its vast population, at the rate of sixty thousand 
miles every hour, and, by the inclination of its axis, bringing 
about the alternate succession of summer and winter, spring 
and harvest. By the aid of his telescope he can transport 
, himself towards the moon, and survey the circular plains, 
' the deep caverns, the conical hills, the lofly peaks, the 

* shadows of the hills and vales, and the rugged and romantic 
mountain scenery which diversify the surface of this orb of 
night. By the help of the same instrument he can range 
through the planetary system, wing his way through the 
regions of space along with the swiftest orbs, and -trace 
many of the physical aspects and revolutions which have a 
relation to distant worlds. He can, transport himself to the 

• planet Saturn, and behold a stupendous ring, 600,000 miles 
in circumference, revolving in majestic grandeur every ten 
hours around a globe nine hundred times larger than the 
earth, while seven moons, largec than ours, along with an 
innumerable host of stars^ display their radiance,- to adorn 
the firmament of that magnificent world. He can wing his 
flight to the still more distant regions of the universe, leaving 
the sun and ail his planets behind him, till they appear like 
a scarcely discernible speck in creation, and contemplate 
thousands and millions of stars and starry systems, beyond 
the range of the unassisted eye, and zander among suns 
and worlds dispersed throughout the boundless dimensions 
of space. He can fill up, in his imagination, those blanks 
which astronomy has never directly explored, and conceive 
thousands of systems and ten thousands of worlds, beyond 
all that is visible by the' optic tube, stretching out to infinity 
on every hand, — ^neW creations iiicess^ihtly starting into 
existences-peopled with intelligences of various orders, and 
all under the superintendence arid government' of the "King 
Eternal, Immortal, and Invisible," whose power is omnipo<* 
tent, and the limits of his dominions past finding out. 

It is evident that a mind capable of such excursions and 
contemplations as I have now supposed, must experience 
enjoyments infinitely superior to thoseof the individual whose 
Mul is enveloped in intellectual darkness. If substantwl 
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happiness is chiefly seated in the mind, if it consists in tbtf 
Tigorous exercise of its faculties, if it depends on the mul- 
tiplicity of objects which lie within the range of -its contem- 
plation, if it is augmented by the view of scenes of beauty 
and sublimity, and displays of infinite intelligence, and 
power, if it is connected with tranquillity of mind, which 
generally accompanies intellectual pursuits, and with the 
subjugation of the pleasures of sense to the dictates of 
reason— the enlightened mind must enjoy ^tificatioins as 
fu superior to those of the ignorant, as man is superior in 
station and capacity to the worms of the dust. 

In order to illustrate this topic a little further, I shall 
select a few facts and deductions in relation to science which 
demonstrate the interesting nature and delightful tendency 
of scientific pursuits. 

Every species of rational information has a tendency to 
produce pleasing emotions. There is a certain gratification 
in becoming acquainted with objects and operations of 
which we were formerly ignorant, and that, too, altogether 
independent of the practical tendency of such knotvledge, 
of the advantages we may expect to reap from it, or the 
sensitive enjoyments with which it may be accompanied.* 
A taste for knowledge, a capacity to acquire it, and a plea- 
sure accompanying its acquisition, form a part of the con- 
stitution of every mind. The Creator has implanted in the 
human mind a principle of curiosity, and annexed a pleasure 
to its gratification to excite us to investigations of the won- 
ders of creation he has presented before us, to lead us to just 
conceptions of his infinite perfections, and of the relation 
in which we stand to him as the subjects of his government. 
We all know with what a lively interest most persons peruse 
novels and romances, where hair-^breadth escapes, myste- 
rious incidfents^ "and tales of wonder are depicted with all 
thd ibrce'(tnd "beauty of language.^ But the scenes detailed 
in sueh wiitings produce only a momentary enjoyment. 
Being tetraced' as only the fictions of a lively imagination, 
they pass 'Bway like' a dream or a vision of the night, leav- 
ing the understanding bewildered and destitute of any solid 
improvement. In order to improve the intellectual facnhies 
while we gratify th^ -principle of curiosity, it is only requi- 
site that we direct the attention to factt instead of fictions ; 
a&d when the real seenet of the universe are presented in 
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its interartittff aqwet, the j tn caleolatod to ]nrodiiee em»- ' 
Uoo9 of wonder and delight eten raperior to thoee excited 
hf tbe moft hishly-wrought tales of fiction and romanoe. 
Tba following facta and considerations will perhaps tend to 
covTo^rate this positioh. 

In the first place, the nunAer of effects ^odueed by a eingU 
ftmeipU m nature is calculated to excite emotions of admi- 
ntion and delight. From the simple principle of graoita^ 
haih fi>r instance, proceed all the beauties and sublimities 
which arise from the meandering rills, the majestic rivers^ 
«id the roaring cataract*— -it causes the mountains to rest 
on r solid basis, and confines the ocean to its appointed 
chuinels — ^retains the inhabitants of the earth to its surface, 
ftnd prevents them from flying off in wild confusion through 
the roids of space — ^it produces the descent of the rains and 
dews, and the alternate flux and reflux of the tides — ^regulates 
the nirious movements of all animids — forms mechanical 
powers — ogives impulsion to numerous machines — ^rolls the 
moon round the earth, and prevents her from flyinff off to 
the distant regions of space— extends its influence from the 
moon to the earth, from the earth to the moon^ and from the 
Aun to the remotest planets, preserving surrounding worlds 
in their proper courses, and connecting the solar system with 
other worlds and systems in the remote spaces of the uni- 
verse. When a stick of sealing wax is rubbed with a piece 
of flannel, it attracts feathers or small bits of paper ; when 
a long tube of glass, or a cat's back, is rubbed in the daric, 
it emits flashes of fire, accompanied with a snapping noise. 
Now, is it not deli^htfiil to a rational mind to know, that the 
•mne principle which causes wax or amber to attract light 
substances, and glass tubes or cylinders to emit sparks of 
fire, produces the lightnings of heaven, and all the sobKme 
phenomena which aceompany a violent - thunder*storm, 
and, in combination with other agents,* produces also the 
fiery meteor which sweeps through the sky with its luminoas 
train, ahd the beantifiil coruscations of the aurora borealis? 
There are more than fifty thousand different species of plants 
in the vegetable kingdom, all differing from one another in 
their size, structure, flowers, leaves, fruits, mode of propaga- 
tiodt intenal vessels, medicinal virtues, and the odours they 
exhale. Who would imagine that this immense assemblsM 
9i vfoetaUe fwdnotiens which adoms the soiftee of. the 
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caflh in every clime, with such a diversity of fbrms, frititi^ 
•nd coloura, are the result of the combination of four or five 
simple substances variously modified by the hand of the 
Creator] Yet it is an undoubted fact, ascertained from 
chjrmical analysis, that all vegetable substances, from the 
invisible mushroom which adheres to a spot of mouldiness, 
to the cedar of Lebanon and the banian-tree, which would 
cover with its shade an army of ten thousand men,-^are 
eolely composed of the following natural principles — cal- 
oric, light, water, air, and carbon. 

Again, is it not wonderful that the invisible atmosphere 
should compress our bodies every moment with a weight of 
more than 30,000 pounds without our feeling it, and the 
whole earth with a weight of 12,043,468,80^000,000,006 
pounds, or five thousand billions of ions ; that this pres- 
sure is essentially necessary to our existence, and that a 
small quantity of air within us, which would not weigh 
above a single ounce, by its strong elastic force coun- 
teracts the effects of this tremendous pressure upon our 
bodies, and prevents, our being crushed to pieces — ^that the 
same cause prevents our habitations from falling upon us 
and crushing us to death, without which our glass windows 
would be shattered to atoms,^ and our most stately edifices 
tumbled into ruiits ! — ^that this atmosphere is at the same 
time performing an immense variety of operations in nature 
and art — ^insinuating itself into the pores and sap-vessels 
of plants and flowers — producing respiration in ail living 
beings, and supporting all the processes of life and vegeta- 
tion throughout the animal and vegetable creati<»n — that its 
pressure produces the process of what is called suction and 
cupping — causes snails and periwinkles to adhere to the 
rocks on which they are found— .gives effect to the adhesion 
. of bodies by means of mortar and cements— raises water in 
our forcing-pumpi^ and fire*engines — supports the quick- 
siiver in our bardmeters-^prevents the water of our seas 
and rivera from boiling and evaporating into steam — and 
promotes the action of our steam-engines while raising water 
from deep pits, and while propelling vessels along seas and 
rivers ! 

In the next place, science contributes to the'gratificati(»i 
of the human mind by enabling us to trace, in many olneets 
«M operations, Surprising resemblances^ where we shoM 
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hut of mU have expected them. Who couM, at finit tigfat,- 
immgine, that the process of breathing is a species of com- 
bustion, or burning— that the diamond is nothing else than 
eathon in a crystallized state, and differs only in a very slight 
degree from a piece of charcoal — that water is a compound 
of two invMible airs or gases, and that one of these mgT»- 
dtoBts is the principle of flame ! — that the air which pro- 
daces suffocation and death in coal-mines and subterraneous 
grottoes, is the same substance- which gives briskness to ale, 
beer, and soda water, and the acid flavour to many mineral 
sprinsfl — that the air we breathe is composed of the same 
ingredients, and nearly in the same proportions, as nitric acid 
or aquafortis, which can dissolve almost all the metals, and a 
single draught of which would instantly destroy the human 
frame — that the colour of white is a mixture or compound of 
all the other colours, red, orange^ yeUowy p'een^ blue, indigo^ 
and visUty and consequently, thiat the white light of the sun 
produces all that diversity of colouring which uloms the face 
of nature — that the same principle which causes our firee 
to bum, forms acids, produces the rust of metals, and pre- 
motea the growth of plants by niffht — ^that plants breathe 
and persj^ire as well as animals — ^that carbonic acid gas, or 
fixed air, is the product both of vegetation, of burning, of fer- 
mentation, and of breathing — that it remains indestructible 
by age, and, in all it« diversified combinations, still preserve*' 
its iiefUiiy — that the air which burns in our street-lampa 
and illuminates our shops and manufactories, is the same 
which causes a balloon to rise above the clouds, and like- 
wise extinguishes flame when it is immersed in a body of 
this gas — that the leaves of vegetables which rot upon the 
ground, and appear to be lost for ever, are converted by the 
oxygen of the atmosphere into carbonic acid gas, and this 
very tame carbon is, in process of time, absorM by a new 
race of vegetables, which it clothes with a new foliage, and 
again renews the &oe of nature-Mind that the same prin- 
ciple which causes the sensation of heat is the cause of 
fluidity, expands bodies in every direction, enters into every 
operation in nature, flies from the sun at the rate of 196,000 
miles in a second of time, and, by its powerful influence, 
prevents the whole matter of the universe from being con- 
verted into a solid mass ! 
What, then, can be more delightful to a being fumishei 
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with iueli powers as man, than to trace the secret macfafaierf 
by whidi tne God of nature accomplishes liis desi^s in the 
▼isible world, and displays bis infinite power and inteUi- 
ffenee — to enter into the hidden springs of Natare*s opera* 
aons, to follow her through all her winding recesses, and to 
perceive from what simple principles and caoaes the most 
roblime and divenified phenomena are pieduoed ! It ia 
with this view that the Almighty hath set before us his won* 
drous works, not to be overlooked, or beheld with a ** bmte 
nnconscioas ffaze," but to be investiffated, in order that they 
may be admired, and that in such investigations we may 
enjoy a sacred pleasure in contemplating the results of h» 
wisdom and intelligence. 

In the third place, science contributes to our enjoyment 
tf the grand and sublime objectM the pretents before ue. In 
consequence of the investigations which have been made to 
determine the distances and magnitudes of the heavenly 
bodies, objects of magnificence and grandeur are now pre- 
sented to the view of the enlightened milkd of which former 
ages could form no conception. These objects are magnifip 
cent in respect of magnitude, of motion^ of the vast spaea^ 
which intervene hetfjoeen themy and of the' noble fwrposee for 
which they are destined* 

What a sublune idea, for example, is presented to the 
view by such an object as the planet Jupiter, — a globe four* 
teen hundred times larger than the world in which we dweU» 
and whose surface would contain a population a hundred 
times more numerous than all the inhabitants that have ex- 
isted on our globe since the creation ! And how is the 
imblimity of such an idea augmented when we consider, 
(hat this immense body is revolving round its axis at the 
rate of twenty-eight thousand miles in an hour, and is flying, 
at the same time, throuffh the regions of space, twenty-nine 
thousand miles evexy hour, carrying along with it four 
moons, each of them larger than the earth, durine its who|e 
pourse round the centre of its motion ! And if this planet, 
which appears only like a luminous speck on the nocturnal 
sky, presents such an august idea, when its magnitude and 
motions are investigated, what an astonishing idea is pre- 
sented to the mind when it contemplates the size and splen- 
dour of the sun, — a body which would contain within its 
l^ofwiBk nine hmulred globes larger than Jupiter, and thirteen 
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iMidxed thimiuid glabet of the balk of the eazth,— whidh 
dirts its rays ia a few moments to the remotest bounds of 
the planetary system, producing liffht and colour, and life 
and vegetation throughout surrounding worlds ! And how 
must oar astonishment be still increased, when we consider 
Uie number of such fflobes which exist throughout the uni- 
verse ; that within the range of our telescopes more than 
eighty millions of globes, similar to the sun m size and in 
splendoar, are arranged at immeasurable distances from 
each other, diffusing their radiance tbrouffh the immensity of 
space, and enlivening surrounding worlds with their l)enign 
influencei besides the innumerable multitudes which, our 
reason tells us, must exist beyond all that is visible to the 
eyes of mortals ! 

. But the motioHSy no less than the magnitudes, of such 
bodies present ideas of sublimity. That a globe* as large 
as the earth should fly through the celestial regions with a 
velocity of seventy-six thousand miles an hour, — that another 

n' ' st should move at the rate of one thousand seven hun* 
and fifty mile^ in a minute, and a hundred and five 
thousand miles an hour, — that even Saturn, with all his as* 
semblage of rings and moons, should be carried along his 
coarse with a velocity of twenty-two thousand miles an 
hoor,^^ — that some of the cornels, when near the sun, should 
fly with the amazing velocity of eight hundred thousand miles 
an hour, — that, in ul probability, the sun himself, and all his 
attending planets, besides their own proper motions, are 
carried around some distant centre at the rate of more than 
sixty thousand miles every hour ; and that thousands and 
millions of systems are moving in the samd rapid manner* 
are facts so astonishing, and so far exceeding every thing we 
behold around us on the surface of the earth, that the 
imagination is overpowered and confbunded at the idea of 
the astonishing forces which are in operation throughout 
the universe, and of the power and energy by which they 
are produced ; and every rational being feels a sublime plea- 
sure in the contemplation of such objects which is alto- 
gether unknown to the ignorant mind. 

The vast and immeasurable spaces which intervene be- 
iween the great bodies of the universe likewise convey 

* The planet Venus. f The planet Meicuiy^ 
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•ogait and lablime coneqiiioiM. Between the eaith mWI 
the sun ther^ interrenee a space so vast, that a canncm-ball, 
fiyinff with the Telocity of five hundred ' miles an hour, 
would not reach that luminary in twenty years; and ft 
niail-ooachy moving at its utmost speed, would not arrive at 
its surface in less than twelve hundred years ; and, were it 
to proceed from the Bun towards the planet Herschel, it 
would not arrive at that body till after the lapse of twenty-hBO 
ihmuand years. And yet the sun, at that immense distance, 
exeits his attraetive energy, retains that huge planet in its 
ofbit, and dispenses light and colour, life and animation, 
over every part of its surfieice. But all such spaces, vast aa 
at first sight they appear, dwindle as it were into a span, 
when compared with those immeasurable spaces which aw 
interposed between ns and the regions of the stars. Be? 
tween the earth and the nearest fixed star a space intervenes 
■0 vast and incomprehensible, that a ball nyinff with tha 
velocity above mentioned, would not pass through it in four 
million and five hundred thousand years ; and as there are 
■tars, visible through telescopes, at least a hundred times 
fitfther distant from our fflobe, it would require- anch a body 
fiiur hundred millions of years, or a period 67,000 times 
greater than that which has elapsed since the Mosaic cre- 
ation, before it could arrive at those distant regions, of 
immensity. 

The grand and noble designs for which the great bodies 
to which I have adverted are intended, suggest likewise a 
variety of interesting and sublime reflections. These de- 
signs undoubtedly are, to display the ineffable glories of 
the Etemid Mind, — to demonstrate the immensity, omnipo* 
tence, and wisdom of Him who formed the universe, — and 
to serve as so many worlds for the residence of incalculable 
numbers of intelligent beings of every order. And what 
an immense variety of interesting objects is presented to 
the mind when its views are directed to the numerous orders 
uid gradations of intelligence that may people the universe, 
— ^e magni6cent scenes that may be displayed in every 
world,— their moral economy, and the important transaiy 
tions that may have taken place in their history under the 
arrangements of the Divine government I 

Such are some of the scenes of grandeur which science 
IWfoidf to evexy enlightened mind. The contemplatioa of 
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$mA objaett liu an evident tendency to enlarge tbe capaoi^ 
ef the aooU to raise the affections above mean and grovdU 
ling parsutts, to |^ve man a more impressive idea of the 
Hgmty oi his rational and immortal nature, and of the 
mttributes of that Aknigfaty Being by whom he is upheld, 
•ad to make him rejaiee in the possession of faculties capa- 
ble of being exercised on scenes and objects so magnificent 
and sublime. 

In the /oar A placA, science administers to our enjoyment 
by the variety if novel and inUreeting objects it exhibits. 
Almost ereiy department of natural science presents to the 
UHtutored mind an assemblage of objects, new and strange, 
which tend to rouse its &culties, and to excite to important 
inqoines and interesting reflections.' The science of me* 
chimes presents us with many curious combinations of 
mechanical .powers, which, from the simplest principles, 
produce the most powerful and astonishing effects. ** What 
can be more strange,*' says a profound and enersetic 
amter,* ^ than that an ounce weight should balance hun- 
idreds of pounds by the intervention of a few bars of thin 
iioikl" And when we consider that all tbe mechanical 
powers may be reduced to tbe lener, the wheel and oxle^ the 
fuXUy^ the indwed plane, the tDedge, and the screws how 
astonishing ars the forces exerted, and the effects produced, 
by their various combinations in wheel-Ksarrieges, mills, 
ersoes, thrashing^^nachines, and pile-engines! Hydro* 
ttaties teaches us the wonderful fact, that a few pounds of 
water, without the aid of any machinery, will, by mere 
pressure, produce an almost irresistible force ; or, in other 
words, that any quantity of fluid, however small, may be 
made to counterpoise any quantity, however large ; and 
hence a very strong hogshead has been hurst to pieces, and 
tin water scattered about with incredible force, by means 
of vrater conveyed through a very small perpendicular tube 
of great length. On the same principle, and by the same 
means, the foundations of a large building might be shat* 
tered and the whole structure overthrown. Magnetism 
discloses to us such singular facts as the following : — thiat 
8 smaU pieoe of steel, when rubbed by the loadstone, and 
nicely poised, will place itself in a direction nearly north 
and south, so as to point nearly towards the poles of the 

* Lord Broug^iam. 
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world, — Hbmt the north and south poles of two loadstonei 
will attract, aod two north or two south poles repel eaeh 
other ; and that the power of a magnet will pass through a 
thick board, and turn round a compass needle with great 
Telocity, though placed at a considerable distance. 

The science of optics likewise discloses a variety of as- 
tonishing truths, and is no less replete with wondersi How 
wonderful the fact, that light proceeds from the sun, and 
other luminous bodies, with a velocity of 196,000 miles in 
a moment of time ; that myriads of myriads of rays are 
flying off from visible objects towards every point of the 
compass, crossing each other in all directions, and yet 
accurately depicting the same images of external objects in 
thousands of eyes at the same moment, — that the thou- 
sands of millions of rays of light which proceed from any 
particular object must be compressed into a space not more 
than one-eighth of an inch in diameter, before they can 
enter the pupil of the eye and produce vision, — that the 
images of all the objects which compose an extensive land- 
scape are depicted on the bottom of the eye, in all their 
colours and relative proportions, within a space less than 
half an inch in diameter, — ^thatr the eye can perceive ob- 
jects distinctly at the distance of six inches, and likewise 
at the distance of ten, fifty, or a hundred miles, serving the 
purpose both of a microscope and a telescope, and can be 
instaaUaneously adjusted to serve either as the one or as the 
other, — 1^ tnat the variegated colouring which appears in 
the scenery of nature is not in the objects themselves, but 
i|i the light which falls upon them, without which all the 
scenes of creation would wear a uniform aspect, and one 
object would be undistinguishable from another ! 

The instrum&nta which the science of optics has been 
the means of constructing are also admirable in their effects, 
and productive of. rational ehtertainment. How wonderful 
that, by means of an optic lens, an imaffe is depicted ip a 
dark chamber, on a white table, in which we may perceive 
the objects of an extensive landscape delineated in .all their 
colours, motions, and proportions, and so accurately repre- 
sented, that we even distinguish the countenances of indi- 
viduals at the distance of a mile, — ^that we can see objects 
distinctly when a thick board, or a piece of metal, is inter- 
posed between them and our eye, — that the images of objects 
can be made to hang in the air either upright ot inverted, 
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4gid that MpfoMiitatioiw eidier of the Utui^ or of thedradem 
fo made to start up instantly before the view of a spectator 
in a darkened room, — that, by admittittg^ into a chamber a 
few raye of white light from the sun through a prism, all 
the coloors of light may be seen beaatifiilly painted on a 
piece of paper, — that a sinffle object may be multiplied to 
an indefinite number, and that a few coloured bits of glass 
may be made by reflection to exhibit an infinite diyersity of 
beautiful and variegated forms ! How admirable the effects 
of the telescope, by which we may see objects as distinctly 
at the distance of two or three miles as if they were placed 
within a few yards of us ; by which we can penetrate into 
the celestial regions, and behold the distant wonders of Uie 
planetary system, and the miitions of stars dispersed through 
infinite space, as distinctly as if we were actually trans- 
ported by a supernatural power several hundreds of millions 
of miles intd the regions of the firmament ! And how 
jBuriotts thtf circumstance, that we can, by this instrument, 
contemplate such objects in all directions and poeitions,^- 
that we can riew them either as erecty or as tunned uptide 
doien, — that we can perceive the spires, houses, and win- 
dows of a distant city, when our backs are turned directly 
opposite to it, and our faces in a contrary direction — the 
xinffs of Saturn and the moons of Jiiptter, when we ate 
looking dmpnwardt with our backs turned to these objects, 
^-4hat we can make an object on our right-hand or our left 
appear as if directly before us, and can cause a terrestrial 
landscape to appear above us; as if it were suspended in the 
•ky.* By the help of the mierotcope we can exhibit to a 
number of spectators , it the same moment a small animal 
acarcely diatinguishable by the naked eye, magnified to the 
size of^^ten or fifteen inches in length, and distinguish, not 
only its limbs, joints, mouth, and eyes, but even the motions 
of Its bowels, and other internal movements ; and in every 
department of nature can contemplate an assemblage of 
beauties, delicate contextures, and exquisite contrivances, 
which exdte the highest admiration, and which would 

* This is effiKtod by means of the '* aerial reflecting tele- 
scope/' lately invented by the author. The following is a gen«f 
xbI representation of this telescope in profile :— 
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otherwise have appeared incredible and incompreheniible to 
the human mind. 
The sciences of eleetrieity and galvanism fikewise display 




AB is a tube of mahogany about three inehes long, which 
serves as a socket for holding the speculum ; CD sn ann at- 
tached to the tube, about the length oi the focal distance of the 
mirror, consisting of two separate pieces C and D, the latter of 
which slides under the former, through the brass sockets £F. 
To the under part of the socket F is attached a brass nut with 
a female screw, in which the male ^ screw ab acts by applying 
the hand to the knob c, which serves for adjusting the mstru- 
ment to distinct vision. G is the brass tube which receives the 
eye-pieces. In looking throu^ this telescope, the right eye is 
applied at the point H, the back is directly towards the object, 
and the observer's heaid is understood to be uncovered. When. 
a diagonal eye-piece is ai^lied, the object may be seen either to 
the nght or to the left, or at right angles to its true position ; or 
it may be made to appear either upwards, as if hanging in the 
EUr, or downwards, as if below ^e surface of the earth. A par- 
ticular description of this instrument maybe seen in " The Edin- 
burgh New Philosophical Joumid," for July, 1826, p. 41-52, and 
in ue " London Encyclopedia," art. Tdetcopt. 
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Ikete both curioui and aatonisbinff. How wonderiul Um 
operations of the electric flaidi which can luddenly contract 
the muflclee of animal*, and give a violent shock to a hun- 
dred or a thousand persons at the same moment — which 
moves with such amazing rapidity, that, in a few seconds 
of time, it might be made to fly to the remotest regions of 
the globe — which melts iron wire, sets fire to gunpowder 
and other inflammable substances, destroys the polarity of 
the magnetic needle, and promotes the vegetation of plants 
and the perspiration of animals— 'which can be drawn in 
vivid sparks nrom different parts of the human body, and 
made to descend from the clouds in streams of fire ! And 
how powerful and astonishing the effects of the galvanic 
agency — ^which makes charcoal bum with a brilliant white 
flame, decomposes water into its elementary parts, and 
causes platinn, the hardest and heaviest of thft metals, to 
melt as readily as wax in the flame of a candle — which 
produces the most violent convulsions on the muscular 
system, causes a hare to move its feet, and a fowl to clap 
its wings, with force and energy after life is extinct — throws 
the countenance, even of a dead roan, into appalling grim- 
aces apd contortions, and excites the most rapid movements 
in his hands and limbs, to the horror and astonishment of 
all beholders ! 

The scien<^ of ekymtstryt throughout all its departments, 
if no less replete with wonders. How astonishinff are many 
of the facts which it discloses, of which the following are 
merely specimens ! — ^That all the productions of nature in 
the animal and vegetable kingdoms, are composed of a very 
few simple substances, many of which are mvisible gases 
^-that water is chiefly composed of an inflammable principle 
— ^that the acids, such as aquafortis and oil of vitriol, are 
formed of different kinds of air — that an mvisible fluid, one 
of the ingredients of the air we breathe, will cause a rod of 
iron to bum with brilliancy, and phosphorus to produce a 
splendour which dazzles the eyes of every beholder — ^that 
the diamond, notwithstanding its value and brilliancv, is 
composed of the same materials as coal — ^that oxymunatic 
acid, or the bleaching gas, discharges all vegetable colours, 
and, in the course of a few minutes, will change a piece of 
printed calico into ^ pure tohite ; and likewise bums all the 
metals, diisohres gold and platina, and suffocates all animals 
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that biMthe it, after one or two inspiimtioiii— that there ItfT 
metali much lighter than water, which swim in that fluid 
and bum spontaneoaely with a bright red light, and when' 
thrown into the mineral acide, inflame and bum on the sqr-' 
fiice, and in oxygen and oxymuriatic acid gas produce a 
white flame, and throw out numerous bright sparks and 
scintillations, — ^that a certain kind of air, called the nitroov 
oxide, when inhaled into the lungs, produces an extraordi- 
nary elevation of the animal spirits, an irresistible propen- 
sity to laughter, a rapid flow of vivid ideas, and a thousand 
deliffhtful emotions, without any subsequent feelings of 
debility or exhaustion — and that it is not altogether improh- 
able, according to the deductions of some modem chymista, 
that '* oxygen and hydrogen^ with the assistance of the 9€iar 
light, are the only elementary substances einployed in the 
constitution of the whole universe :*' so that Nature, in all 
her operations, works the most infinitely diversified effiectsy 
by the slightest modifications in the means she employs. 

Such are only a few tpecimens of the curious and interest- 
ing subjects which the physical sciences present to the re- 
flecting mind. And is it conceivable that a rational being 
can make such objects as those I have now specified the' 
subject of his firequent study and contemplation, and not 
feel pleasures and enjoyments far superior to those of the* 
mass of mankind, who are either immersed in sensuality, or 
enveloped with the mists of ignorance ? The man who has 
such subjects to study and investigate, and such objects to 
contemplate, can never be destitute of enjoyment. If hap- 
piness depends on the activity of the mind, and the rang6 
of objects presented before it,—- wherever he is placed^ 
whether at nome or abroad, in the city or in the country, 
he can never be at a loss for means of mental gratification, 
and of increasing his stock of intellectual wealth. He needs 
not envy the rich and the noble, on account of the elegance of 
their mansions and the splendour of their equipase ; for th0 
magnificence and glories of the universe, and all the beau- 
ties of terrestrial nature, lie before him, and are at all times 
ready to minister to his enjoyment. In investigating 
the admirable arrangements which appear in the economy 
of creation, in tracing throughout that economy the perfeo- 
(imui of hif Creator> and in looking forwaid to a nobler 
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of ezMlMiee mh&n Yom tmws of the dinM emiiira 
'riiall be expanded, he can enjoy a tatiefaoiion and delight 
whieh the wealth of thw world cannot bestow, and wlueh 
ite frowna and calamitie* cannot deatroy. 

Beaides the pleaeuna derived from a contemplation of the 
doetrines and tae ftcta of science, — there i* a paeiiive gruti* 
ficaiiim tfi tracing the etepe 6y which the diecoteriee of eciene^ 
heme been euule, — /Ae reaeoninge and iemonetratUme hy vtkkh 
iia iodrinee are aupported^ ei^ the eiperimenie by vfhiek they 
mre fruved and iUustnUed. In thia point of view, the study 
of several branches of mathematical science, however ab- 
■tmse tbey may at firat sight appear, will afford a high de- 
giee of gratification to the mina. When it is announced as 
a proposition in geometry, ** that the sqoare described on 
the hypothenuse, or lonsest side of a right-angled triangle^ 
is eqoal to the sum of Uie squares deacribsd on the oUktt 
^''^'—it is pleasing to perceive how every step of the 



( 

* The following figure will etmvejr an idea to the uoleainad 
feeder of the meaning of this propoeiticn. 




E 



122 ocifSRAL mprvsioN of enovledgs. 

demongtration prooeedi with unerring certBintyf and leadis 
the mind to perceive the truth of the conclaeion to which 
it leads, with as high a degree of demonstrative evidence as 
that 3 added to 6 mal^e 9, or that 5 multiplied by 4 make 20. 
In like manner, when it is clearly demonstrated by mathema- 
tical reasoning, that ** the three angles of every triangle, 
whatever be its size or the inclination of its sides, are ex- 
actly equal to two right angles, or 180 degi^es,*' and -that 
*'the sides of a plane triangle are to one another as the 
sines of the angles opposite to them," the utility and im- 
portance of these truths may not at first view be appre- 
ciated, however convincing the evidence from which the 
conclusions are deduced. , But when the student cbmes to 
know that on these demonstrated properties of a triangle 
depends the mode of measuring the height of mountains/ 
and the breadth of rivers, — of determining the circnmfer- 
ence of the earth, the distance of the sun and moon, the 
magnitudes of the planets, and the dimensions of the «olar 
system, — ^it cannot but afford a positive gratification to per- 
ceive the important bearings of such truths, and that the 
astronomer, when he announces his siiblime deductions 
respecting the sizes and distances of the heavenly bodies, 
does not rest on vague conceptions, but on observations 
conducted with the nicest accuracy, and on calculations 
founded on principles susceptible, of the strictest demon- 
stration. 

** To follow a demonstration of a grand mathematical 
truth," says a powerful and enlighten^ writer,—" to per- 

ABC is a right-angled triangle, having the ri^t angle at C,- 
and AB is the hypothenuse, or longest side. By geometrical 
reasoning it can be demonstrpited, that the square D> described 
on the longest side AB, is exactly equal to the sum of the 
squares E and F, described on the other two sides. — One of the 
uses of this proposition .will appear irorti the following example. 
Suppose AC the height of a wall = 24 feet, BC the width of 
a trench = 18 feet; it i»reauired to find the length of a ladder 
B A which will reach from tne outside of the trench to the top of 
the wall. The square of 18 is 324, the square of 24 is 576, 
which added together make 900, equal to the square J) ; the 
square root of which is 30 = the length of the ladder. On this 
principle we can find the height of the mountains in the moon^ 
when the length of their shadows is known. 
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eeire how clMily and how inoritebly one lUp laceeeds 
• another, and how the whole iteps lead to the conclasion, 
— to obeefYe how certainly and unerrioffly the reasoning 
goes on from things perfectly sel^eWdent, and by the 
smallest addition at each step, every one being as easily 
taken after the one before as the first step of all was, and 
yet the resalt being something, not only far from self-eTi- 
dent, bat so general and strange that yon can hardly believe 
it to be true, and are only convinced of it by going over the 
whole reasoning, — this operation of the un&rstanding, to 
those who so exercise themselves, always affords the higheit 
delight." 

It is likewise a source of enjojrment tp contemplate the 
experiments by which the doctrines of science are 8apported» 
jmd the reasonings and dedactions founded on experimental 
investigations. When a person is told that the atmosphere 
presses on every part of the surface of the earth with a force 
equal to t#o thousand one hundred and sixty pounds on 
every square foot, it most sorely be gratifying to behold a 
column of water supported in a glass tube, open at the lower 
end,-^«nd a square bottle connected with an air-pump 
broken to pieces by the direct pressure of the atmosphere, 
—and from a comparison of the weight of mercury sus- 
pended in a tube with the diameter of its bore, to be able to 
calculate the atmospherical pressure on the body of a man, 
or even on the whole earth* When he is told that one in* 
^pedlent of atmospheric air is the principle of *flamej is it 
not curious and highly interesting to behold a piece of iron 
burning in this gas, throwing out brilliant sparks of white 
flame, and illuminating a larse hall with a dazzling lustre t 
— and when he is informed tnat fixed air is the heaviest of 
the gases, and destructive to flame and animal life, — ^is it 
not gratifying to perceive this invisible fluid poured from 
one vessel to another, and when poured on the flame of a 
candle that it instantly extinguishes it 1 Many of the de- 
ductions of natural science are so wonderful, and so unlike 
every thing we should have previously conceived, that to 
the untutored mind they appear almost incredible, and tittle 
ehort of unfounded and extravagant assertions. When such 
a one is told that ** any quantity of liquid, however smallt 
will counterpoise any quantity, however great,'* — that the 
jobbing of a glass eylinder against a cushion will pro* 
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doce the effect of Mtting fire to spirits of wine» or of 
bursting a bladder of air at the distance of a hundred feet 
from the machine—- that the galvanic agency will produce a 
violent and uncommon effect upon the nervous and muscular 
system — and that in certain vegetable infusions, myriads of 
animals, of various forms, may be seen a thousand times 
less than the smallest visible point — such assertions are apt 
to stagger his belief as improbable and extravagant. But 
when he actually sees, in the first case, a large hogshead 
that would h6ld above a hundred gallons, filled with water, 
and a long tube whose bore is not^alf an inch in diameter, 
firmly inserted into its top, and a small quantity of water, 
scarcely exceeding a quart, poured into the tube— Hind then 
beholds the top rapidly swelling, and in a few moments^ 
the -whole cask burst to pieces and the water scattered in 
every direction, — or, in the second case, when he sees alcohol 
suddenly taking fire, and a bladder filled with oxygen and 
hydrogen gas exploding with a tremendous report, merely 
by the turning of the electrical machine at the other end of 
a long hall, and the interposition of a wire, — or when, in 
(he third case, he sees a person drink a gliiss of porter 
which has a wire around it connected with a galv&nic bat- 
tery, and at a certain stage of the operation receive a tre- 
mendous concussion, which makes him start and roar like a 
madman, — or, in the last case, when he looks through a pow« 
erful microscope, and perceives hundreds of mites like so 
many you jig pigs, clambering among rocks of cheese, and 
thousands of fishes in a drop of water — such experimental 
illustrations of the truths of science cannot fail to prove 
highly satisfactoiy, and to afford no inconsiderable degree 
of entertainment and delight. 

The occasional performance of scientific experiments^ ta 
opportunity offers, and the construction of philosophical tn» 
strumentSf may also be converted into a source of enjoymept. 
In the one case, the student of nature may derive gratifica* 
tion, in being the means of communicating entertainment 
and instruction to others ; and in the other, he may whet his 
ingenuity, and increase his mental vigour, and be enabled, at a 
•mall expense, to gratify his curiosity in contemplating the 
▼arious processes, and the beauties and sublimities of nature. 
Many of the instruments of science, when elegantly con* 
«tracted, are beyond the reach of the general mass of maon 



k 



TftBASQBBS COMSXOTXB WITH AOUllOt. 12S 

laad, on aeooont of their expense ; but a penon of med- 
erate reflection end inffenoity, during hie leisure hours, can 
easily eonstract, at an inconsiderable expense, many of the 
most useful instruments which illustrate the ftcts of sciencek 
For example, a powerful compound microscope, capable of 
enabling as to perceive the most interesting minute objects 
in the animal, yegetable, and mineral kingdoms, may be con* 
stracted at an expense of little more than a croWn, provided 
the individual constructs the tubes and other apparatus of 
pasteboard, wood, or other cheap materials ; and the occa- 
sionai exercise of the mental powers in such devices, so far 
from being irksome or fiitiguing, is generally accompanied 
with satisfaction and pleasure. 

It is true, indeed, that the study of some of the subjects 
above mentioned, particularly the first principles of the ma» 
thematics, may, in the outset, be attended with some di£B- 
eulties, and to some minds may wear a dry and unin- 
teresting aspect. But as the mind proceeds onward in its 
progress, and acquires clearer conceptions of what at first 
appeared difficult or obscure^-every difficulty it is enabled 
to surmount gives a new relish to the subject of investiga- 
tion, and additional vigour to the intellect, to enable it to 
vanquish the difficulties which still remain, — till at length 
k feels a pleasure and an interest in the pursuit, which no 
difficulties, nor even the lapse of time, can ever effi^ctually 
destroy. "Let any man," says Lord brougham, **pa8S 
an evening in vacant idleness, or even in reading some silly 
tale, and compare the state of his mind when he goes to 
sleep or gets up next morning, with its state some other day 
when . he has passed a few hours in going through the 
proofs* by facts and reasonings, of some of the great doc- 
trines in Natural Science, learning truths wholly ne^ to 
him, and satisfying himself by careful examination of the 
grounds on which known truths rest, so as to be not only 
acquainted with the doctrines themselves, but able to show 
why he believes them-, and to prove before others that ther^ 
are true : he will find as great a difference as can exist in 
the same being, — ^the difference between looking back upon 
tame unprofitably wasted, and time spent in self-improve- 
ment ; ne will feel himself in the one case listless and dis- 
satisfied, in the other comfortable and happy ; in the one 
CM9f if he do not appear to himself humbled, at least he 

L2 
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will not hvrt earned any claim to his own raapect ; in tlM* 
other casot he will enjoy a proud coniciottaneta of having 
by hia own exertions become a wiser, and therefore a moit 
«zalted« creature.'* 

The subjects to which I have now adverted may be eon* 
aidered, not merely in reference to the grati6cation thc^ 
e^ord to the understanding, but likewise in reference to tk$ 
henefidetl ififluenet thty ijomild produce on the heartt and on 
mcUl and domestic enjoyment, 

AU the truths relative to the Creator's operations in the 
aniverse, when properly contemplated, are calculated to 
produce a powerful and interestmg impression upon the 
affections. Is a person gratified at beholding eymnuiry and 
hetuty as displayed in the works of art,^*-what a high de« 
gree of delightful emotion must be felt in surveying th« 
beautiful arrangements of Infinite Wisdom, in the variety 
of forms, the nice proportions, the exquisite delicacy of tax* 
ture, and the diversified hues which adorn the vegetable 
kingdom, — ^in the colours of the morning and evening clouda 
of a summer sky, the plumage of birds, the admirable work* 
manship on the bodies of insects, the fine polish of vea^ 
shells, tho variegated wavings and eplouring of jasperSf 
topases, and emeralds, and particularly in those specimens 
of Divine mechanism in insects, plants, and flowers, which- 
the unassisted eye cannot discern, and which the microscope 
alone can unfold to view ! Has he a taste for the sublime f 
How nobly is be mtified by an enlightened view of the nod* 
tumal heavens, where suns unnumbered shine, and mighty 
worlds mix their solemn rounds ! Such contemplations have 
a natural tendency, in combination with Christian prind* 
pies and motives, to raise the affections to that Almighty 
Being who is the uncreated source of all that is sublime and 
beautiful in creation, — ^to enkindle the fire of i2evo(ton,— to 
excite adoration of his infinite excellences, and to produce 
profound humility in his presence. Such studies Ukewiae 
lend to preserve the mind in calmness and serenity under 
the moral dispensations of Him whose wisdom is displayed 
in all his arrangements, and whose ** tender mercies are 
over all his worlu," — and to inspire it with hope and confl* 
dence in relation to the future scenes of eternity, from t^ 
consideration of his power, benevolence, and intoUigeiMiyj 
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ttdispUyfld tbioupfaoat the uniyefM, and of tbe mexhaost* 
lUe sourcM of fehcity he has it in hit power to di«trilmt« 
anong Bamerous ordera of beinga throughout an immortal 
ucistence. Contemplating the numerous displays of Divine 
manificence around us — the dirersifled orders of delii^ted 
•zistence that people the air> the waters, and tbe earth, the 
aice adaptation of their organs and Acuities to their different 
vtui^ons and modes of life, the ample provision made fat 
their wants and enjo3rments, and the boundless dimensione 
of the Divine empire, where similar instances of beneficence 
are displayed — the heart is disposed to rest with confidence 
on Him who made it, convinced that his Almighty power 
qualifies him to make us happy by a variety of means of 
which we have no adequate conception, and that his fidth- 
Aiiness and benevolence dispose him to withhold no real 
good *' firom them that Walk uprightly." 

Such studies would likewise tend to heighten ikt delighU 
of social enjoyment. There is nothing more grating to the 
mto of intelligence than the foolish and trimng conversa- 
tion which prevails in the various intercourses of social life, 
even among the ipiddlin^ and the higher circles of society, 
and in. convivial associations. The ribaldry and obscenity, 
the folly and nonsense, and the laughter of fools which too 
frequently distinguish such associations, are a disgrace to 
our civilized condition, and to our moral and intellectual na<* 
tore. Without supposing that it will ever be expedient to 
lay aside cheerfulness and rational mirth, the lively smile, 
or even the loud laugh, it is surely conceivable, that a more 
rational and improving turn might be given to general con- 
versation than what is frequently exemplified in our social 
intercourses. And what can we suppose better calculated 
te accomplish this end than the occasional introduction of 
topics connected with science and general knowledge, when 
all, or the greater part, kre qualified to take a share in the 
funeral conversation 1 It would tend to stimulate the 
mental faculties, to suggest useful hints, to diffuse general 
information, to improve science and art, to excite the igno- 
rant to ihcrease in knowledge, to present interesting objects 
of contemplation, to enliven the spirits, and thus to afford 
tt'SOOice of rational enjoyment. It would also have a tend* 
uicj to prevent those shameful excesses, noisy tumults, 
n^ icenes of imtem'^&Me which so firequently terminate . 
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our /eative enteitmnments. For want of qualificntioiiv f(Ot 
such conversation, cards, dice, childish questions and amuse 
meats, gossiping chit-chat, and tales of scandal are gener<* 
ally resorted to, in order to consume the hours allotted to 
social enjoyment. And how melancholy the reflection, that 
rational beings capable of investigating the laws and phe- 
nomena of the universe, and of prosecuting the most ex- 
alted range of thought, and who are destined to exist in 
other worlds, throughout an endless duration' — should be 
impelled to resort to such degrading expedients, to wheel 
away the social hours ! 

Domestic enjoyment might likewise he heightened and m- 
prooed by the studies to which we have adverted. For want 
oi qualifications for rational conversation, a spirit of list- 
lessness and indifference frequently insinuates itself into 
the intercourses of families, and between married individ- 
uals, which somietimes degenerates into fretfulness and im- 
patience, and even into jars, contentions, and violent alter- 
cations ; in which case there can never exist any high de- 
gree of affection or domestic enjoyment. It is surely not ' 
unreasonable to suppose, that were the minds of persons in 
the married state possessed of a certain portion of know- 
ledge, and endowed with a relish' for rational investigations 
— ^not only would such disagreeable effects be prevented, bnt 
a variety of positive enjoyments would be introduced. Sub- 
stantial knowledge, which leads to the proper exercise of 
the mental powers, has a tendency to meliorate the temper^ 
and to prevent those ebullitions pi passion, which are the 
results of vulgarity and ignorance. By invigorating the 
mind, it prevents it from sinking into peevishness and 
inanity. It affords subjects for interesting conversation, and 
augments affection by the reciprocal interchanges of senti- 
ment and feeling, and the mutual communication of instruc- 
tion and entertainment. And in cases where malignant 
passions are reacly to hurst forth, rational arguments will 
have a more powerful influence in arresting their progress, 
in cultivated minds, than in those individuals in whose con- 
stitution animal feeling predominates, and reason has lost 
its ascendency. As an enlightened mind is generally the 
seat of noble and liberal sentiments— -in those cases where 
the parties belong to different religious sectaries, there i» 
more probability of harmony and mutual forbearance being^ 
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^bplayed, when pertont take an enlarged view of the aeenet 
of creation, and the roTelations of the Creator, than can ha 
•expected in the case of those whose facnlties are inunersed 
in the mists of superstition and ignorance. 

How delightful an enjoyment is it, after the hnstle of 
husiness and the labours of the day are over, — when a mar» 
tied coaple can sit down at each comer of the fire, and, with 
mutual relish and interest, read a volume of history or of 
popular philosophy, and talk of the moral government of 
God, the arrangements of his providence, and the wonders 
of the universe ! Such interesting conversations and eler- 
cises beget a mutual esteem, enliven the luSections, and 
produce a friendship lasting as our existence, and which no 
antoward incidents can ever effectually impair. A Chris- 
tian pastor, in gjivin? an account of the last illness of his 
heloved partner, in a late periodical work, when alluding to 
ft book she had read alonff with him about two months be- 
Jbre her decease, says, ** 1 shall never forget the pleasuia 
with which she studied the illustrations of the Divine pei^ 
fections in that interesting book. Rising from the contem- 
plation of the variety, beauty, Immensity, and order of the 
creation, she exulted in the assurance of having the Creator 
for her father, anticipated with great joy the vision of him 
in the next world, and calculate with unhesitating confi- 
dence on the sufficiency of his boundless nature to engan 
her most intense interest, and to render her unspeakab^ 
^appy for ever. It is well known that the late lamented 
Princess Charlotte and hef consort Prince Leopold lived 
.together in the greatest harmony and affectipn ; and from 
what her bio^praphers have stated respecting her educatioji 
and pursuits, it appears that the mutual friendship of these 
illustrious individuals was heightened and cemented by the 
"rational conversation in which they indulged, and the ele- 
irated studies to whiph they were devoted. Her course of 
education embraced the English, classical, French, German, 
iUnd Italian languages ; arithmetic, geography, astronomy, 
(the first six books of Euclid, algebra, mechanics, and the 
principles of optics and perspective, along with history, the 
policy of governments, and particularly the principles of the 
t/hristian religion. She was a skilful musician, had a fine 
perception of the picturesque in nature, and was fond of 
iOzawing. She took great pleasure in strolling on the beacl^ 



in marine exeonions, in walking in the coantiy, in rwtl 
seenery^ in conversing freely with the rustic inhabitants, and 
in investigating every object that seemed worthy of her at- 
tention. She was an enthusiastic admirer of the grand and 
beautiful in nature, and the ocean was to her an object of 
peculiar interest. After her union with the prince, as their 
tastes were similar, they engaged in the same studies. Gar-* 
dening, drawing, music, and rational conversation diversi- 
fied their leisure hours. They took great pleasure in the 
culture of flowers — in the classification of them — ^and in the 
formation, with scientific skill, of a hortiis siccus. But the 
library, which was furnished with the best books in our lan- 

Suage, was their favourite place of resort ; and their chief 
aily pleasure, mutual instruction. They were seldom apart 
either in their occupations or in their amusements ; nor were 
they separated in their religious duties. " They took sweet 
counsel together, and walked to the house of God in com- 
pany ;" and it is also stated, on good authority, that they 
had established the worship of God in their family, wj^ich 
was regularly attended by every branch of their household. 
No wonder, then, that they exhibited an auspicious . and a 
delightful example of private and domestic virtue, of con- 
ju^al atiachmenly and of unobtrusive charity and benevo- 
lence. In the higher cities of society, as well as in the 
lower, it would be of immense importance to the interests 
of domestic happiness, that the taste of the Princess Char- 
lotte was more closely imitated, and that the fashionable 
frivolity and dissipation which so generally prevail were ex- 
changed for the pursuits of knowledge, and the delights of 
rational and improving conversation, Then those family 
feuds, contentions, and separations, and those prosecutions 
for matrimonial infidelity which are now so common, would 
be less frequently obtruded on public view ; and examples of 
virtue, affection, and rational conduct would be set before 
the subordinate ranks of the community, which might be, 
attended with the most beneficial and permanent results, not 
only to the present, but to future generations. 

In short, the possession of a large store of intellectual 
wealth would fortify the soul in the prospect of every evil 
to which humanity is subjected, and would afford consola- 
tion aiid solace when fortune is diminished, and the greater 
portion of external comforts is withdrawn. Under the 
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fiowiu of adtenity, those worldly loMes and calamitief 
which drive unthinkingf men to desperation and despair 
"would be borne with a becoming magnanimity ; the mind 
having within itself the chief resoarces of its happiness, 
and becoming almost independent of the world around it 
For to the individual whose happiness chiefly depends on 
intellectual pleasures, retirement from general society and 
the bustle of the world is often the state of hb highest 
enjoyment* 

Thus I have endeavoured briefly to illustrate the enjoy- 
ments which a general diffusion of knowledge would pro- 
duce—from a consideration of the limited conceptions of 
the untutored mind, contrasted with the ample and diversi- 
fied range of view presented to the enlightened under- 
standing — from the delightful tendency of scientific pursuits, 
in enablmg us to trace, from a single principle, an immense 
variety of effects, and surprisinff and unexpected resem. 
blances, where we least e^pedtedto find them, — from the 
grand and sublime objects it^presents before us — firom the 
variety of novel and interesting scenes which the different 
departments of physical science unfold — from the exercise 
of tracing the steps by which scientific discoveries have 
been made — and from the influence of such studies on the 
aflections and on social and domestic enjoyment. 

For want of the knowledge to which I have alludedt it 
happens that few persons who have been engaged in com- 
mercial or agricultural pursuits feel much enjoyment, whei), 
i|i the decline of Tife, they retire from the active labours in 
which tbey had been previously engaged. Retirement and 
respite from the cares of business afford them little gratifi- 
cation, and they feel a vacuity within which nothing around 
them or within the range of their conceptions can fill up. 
Being destitute of a taste for intellectual pursuits, and de- 
void of that subatraium of thought which is the ground-work 
of mental activity and of rational contemplation, they enjoy 
nothing of that mental liberty and expansion of soul which 
the retreats of solitude afford to the contemplative mind ; 
and, when not engaged in festive associations, are apt to 
link into a species of listlessness and ennui. They stalk 
about from one place to another without any definite ob- 
ject in view — ^look at every thing around with a kind of 
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tmooMciouB gaze— are glad to indulge in trifling talk an^ 
gossip with every one tbej meet — and, feeling now little 
enjoyment they derive from their own reflections, not un* 
freqaently slide into habits of sensuality and intemperance. 
From yrhfit we have stated On this topic^ it evidently 
Appears that the pursuits of science are fitted to yield a 
positive gratification to every rational mind. It presents to- 
view processes, combinations, metamorphoses, motions, and 
objects of various descriptions c-alculated to arrest the atten« 
tion and to astonish the mind, far more than all the ro- 
mances and tales of wonder that were evet invented by the 
human imagination. When the pleasures arising from such 
studies are rendered accessible to all, human happiness will 
be nearly on a level, and the diJQferent ri^iks of .mankind wilf 
enjoy it nearly in an equal degree. As true enjoyment 
depends chiefly on the state of the mind, and the train 
of thought that passes through it, it fbllows, that when 
a man prosecutes a rational train of thought^ and finds a 
pleasure in the contemplation of intellectual objects, hjm 
happiness is less dependent on mere sensitive enjoyments, 
and a smaller portion of external comforts will be product- 
ive of enjoyment than in the case of those whose chief plea^ 
sure consists in sensual gratifications. When intellectual 
pursuits, therefore, shall occupy the chief attention of man- 
kind, we may indulge the hope, that those restless anJ 
insatiable desires which avarice and ambition never cease 
to create will seldom torment the soul, and that a noble 
generosity of mind in relation to riches will distinguidii 
persons of every rank, and be the means of producing enjoy* 
ment wherever its influence extende. 
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SECTION V. 

On the PratHeal tnjluenee of Scientific KnowUdgtt and tto 
tendency to promote the extenud comforts of general m- 
eiety, 

Xv the preceding sectioii I have coniidered the beneficial 
tendency of knowledge 'and the pleaiure it afTorde, chiefly ia 
reference to the anderttandinff and the afTections* In the 
present section I shall consi^r it more particularly, in re* 
gaid to its vraetical effects on the actiVe employments and 
me external comforts of the middling and lower orders of the 
eommnnity. — Every art, being founded on scientific prind- 
ales, and directed in its operations by the experimental 
deductions of philosophy, it follows, that a knowledge of 
the principles of science must be conducive to a skilful 
practice of the arts, and must have a tendency to direct the 
eenios of the artist to carry them to their highest pitch of 
unprovement. In illustrating this topic, I shall endeavour 
to show that an acquaintance with science would render 
mechanics, manufacturers, and labourers more expert and 
skilfiil in their different departments — would pave the way 
for future discoveries and improvements — and that the 
knowledge and spirit which produced such improvementa 
would promots the external comforts of mankind. 

I. A knowledge of the principles of science would render 
manufacturers, mechanics, and common labourers of all 
descriptions more skilful in tfatfir respective iyK>fessions and 
employments. 

In the arts of dying and calico prnOingj every process is 
conducted on the principles of ch3rmistry. Not a colour cao 
be imparted but in consequence of the i&nity which subsists 
between the cloth and the die,-— or the die and the mor* 
dlant employed as a bond of onion between them ; and the 
eolmirs will be liable to vary, unless the artist take into ao* 
count the changes which take place in them bv the absorp- 
tion of oxygen ;— « knowledffe of which and of the diffeieni 
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degrees of oxydizement which the several dies undergo, 
reqaires a considerable portion of chymical skill ; and such 
knowledge is absolutely necessary to enable either the dier 
or the calico printer to produce in all cases permanent col- 
ours of the shade he intends. To chymistry, too, they 
must be indebted for the knowledge they may acquire of the 
nature of the articles they use in their several processes — 
for the artificial production of their most valuable mordants^* 
and for some of their most beautiful and brilliant colours. 
As an evidence of this, it is sufficient to state, that, to pro- 
duce such colours as an olive ground* and yellow figures, a 
scarlet pattern on a black ground, or a brown ground with 
orange figures, formerly required a period of many weeks > 
but by means of chymical preparations, the whole of thia 
work may now be done in a few days, and patterns more 
delicate than ever produced, with a degree of certainty 
of which former manufacturers could have no idea ; and all 
this is efifected by dying the cloth a self-colour in the first 
instance, and afterward merely printing the pattern with & 
chymical preparation, which discharges a part of the origi- 
nal die, and leaves a new colour in its stead. 

The art of hUaching has likewise , received so many 
important improvements from chymical science, that no one 
n now capable of conducting its processes to advantage wha 
is ignorant of the scientific principles on which the present 
practice of that art is founded. Till about the close of the 
eighteenth century, the old teiimu process <of bleaching 
continued in practice. But, about that period the introduc- 
tion of the oxymuriatic acidf combined with alkalis, lime and 
other ingredients, in bleaching cottons and linens, has given 
an entirely new turn to every part of the process, so that the 
process which formerly required several months for its com- 
pletion can nogr be accomplished in a few days, and with a de- 
S'ee of perfection which could not previously be attained, 
ven in a few hours, that which formerly required nearly a 
whole summer, can now bo effected, and that, too, merely by 
the action of an almost irvouible fluid. As the whole 
process of bleaching, as now practised, consists almost 
entirely of chymical agents and operations, every person 
employed in this art ought to possess a certain portion of 
chymical knowledge, otherwise many of its processes would 
nm the vak of being deranged, and the texture of the ma^ 
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tmnls andergoing tlw proeeM of being «it]iei mitanaDjr 
injured or completely destroyed. 

The operation of brewing fermented liquors is likewise a 
chymical process. The student of chymistry will team bow 
the barley in the first instance is converted into a saccharine 
snbatance by malting ; how the fermentative process con- 
▼erts the saccharine to a spirituous substance ; and how the 
latter, by continuing the process, becomes changed into vin- 
egar. He will also learn the means of promoting and 
encourafpn^ this process, and how to retaid and check it, 
when it is likely to be carried too far, so as to be sure of uni- 
formly obtaining satisfactory results. In this and in evaiy 
other process, it must therefore be of importance to acquire 
some knowledge of the principles of natural substances, and 
of the nature of those changes which take place in the 
materials on which we operate. In the maimfaciure of 
9oap^ it is reckoned by those intimately acquainted with the 
process, that many thousands per annum, now lost to the 
community, might be saved, were the trade carried on upon 
scientific principles. When a soap-boiler is an accom- 
plished chymist, he knows how to analyze barilla, kelp, 
potass, and other materials, so as to ascertain the propor- 
tion of alkali in each ; and when these articles aro at an 
exorbitant price, he will have recourse to various residuums, 
which he will decompose by chymical means, and use as 
substitutes. He will know how to oxydize the common oils 
and oil-dregs, so as to give them consistence, and render 
them good substitutes for tallow — and how to apportion his 
hme so as to make his alkali perfectly caustic, witnout usin^ 
an unnecessary quantity of that article. The fnamt/oc/ure 
of candles might also derive advantage from chymical 
science. It is found that foreign tallows frequently contain 
a large portion of acid rendering them inferior to the English, 
whioi by chymical means may be purified at a very small 
expense, and by the proper application of chymical agents, 
other brown tallows may be rendered beautifully white, and 
fit for the best purposes.* 

The tanrnng of hides is now ascertained to consist in 
impregnating Uie animal matter with that peculiar principle 

* For most of the above hints the author is indebted to ICr. 
Paikee. 
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taken from tha Tegvtable kingdom, ealled Um, the effect of 
which is explained entirely on cfayraical principles. It is 
BOW known that many substances besides oak-bark» contain 
tan, and to chymis^y we are indebted for the means of dis* 
covering with accuracy the quantity of tan which the 
several astringent vegetables contain. It is supposed not to 
be improbable, when the manufacturers shall have paid 
proper attention to chymical science, that the article in 
question may be prepared in chymical laboratories, so as en* 
tirely to supersede the use of oak-bark, since the principle 
of tannin has already been formed arHfidaUy by a modem 
chymist.* — It is also well known, that to chymical leseaieh, 
the manufacturers of earthemoare and porcekiin are indebted 
Ibr the improved state in which they are now found. For« 
the successful management of all their branches, from the 
fixture of the materials which form the body of the ware^ 
to the production of those brilliant colours with which such 
articles are adorned — ^is dependant on the principles of 
ehymical science. The celebrated Wedgwood, to whom 
this branch of manufacture is so highly indebted, devoted 
bis whole attention to the improvement of his art by the ap» 
plication of his' ch3nnical knowledge, of which few mea 
possessed a areer share ; and he has been heard to declaie, 
** that nearly aU the diversified colours applied to his potterf 
were produced only by the oxides of iron.'* 

There are few persons to whom a knowledge of cbymta« 
try is of more importance than to the agriculturaliat. It 
will teach him to analyze the soils on the different parts of 
his farm, and to subject to experiment the peat, the marie,' 
the lime, and Other manures, in order to ascertain the ad- 
vantages to be derived from them, and the propriety of ap* 
plving them in particular instances. It will teach him 
when to use lime hot from the kiln, and when slacked, how 
to promote the putrefactive process in his composts, and at 
what period to check it, so as to prevent the fertilizing par- 
ticles becoming onprolific and of little value. It will also 
teach him the difference in the properties of marie, lime, 
dong, mud, ashes, alkaline salt, soap-waste, sea*water, and 
other manures, and, consequently, which to prefer in all 
varieties of soil. It is said that the celebrated Lavoisier 

; * ♦ Seguin. See Nicolson's PhiL Journal, 4to. vol. i. p, ?tl.' 
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cultivated 240 acrei of land in La Vendee, on chymical 
priociplefl, in order to set a good example to the farmere ; 
and hie mode of culture waa attended with so much aveceae 
that he obtained a third more of crop than was procured by 
the usual method, and in nine years his annual produce was 
doubled. 

I might ako have illustrated the practical advantages of 
cfaymical science in relation to the art of extracting tnetaU 
jfrom their cresy — the conversion of iron into steel, and the 
metallic ore into malleable iron — the manyfacture of glaa»i 
ohim^ copperas^ hhu vitriol^ soda, potash^ moroeco leather^ 
paper^ ttarch, varnish^ and Pr%LSsian-blue-^ihe refining of 
^ugOTi ealtpetre, gold^ and sUver — ^the artificial formation of 
ice — the method of preserving fish, nqieat, and other articlen 
of food, and various other processes connected with the 
practical departments of life, all of which are strictly 
chymical operations, and can be improved and brought to 
perfection chiefly by the knowledge and application of the 
doctrines and facts of chymical science. 

With regard to the professions of the physidafi, surgeon^ 
and apothecary, it is now universally admitted, that an exten- 
sive acquaintance with the principles and facts of chymistry 
is essentially requisite to the successful practice of these arts. 
The human body may be considered as a species of labora- 
tory, in which the various processes of absorption, secretion, 
fermentation, composition, and decomposition are incessantly 
ffoing forwud. £very article of food and drink we throw 
iDto the stomach, every poftion of atmospheric air we re« 
ceive into the lungs, every impression we derive from the 
surrounding elements, every motion of the heart and lungs, 
and every pulse that vibrates within us, may be considered 
as effecting a chymical change in the vital fluids, and in 
every part o( the animal system ; the nature of which it ia 
of the utmost importance to the medical practitioner 
thoroughly to investigate and understand. For, how can 
ha be supposed to be successful in his attempts to counter- 
act the disorders to which the human frftme is incident, and 
t» produce a chymical effect on the constitution of hia - 
|MUient, if. he is ignorant either of the processes which are 
going on in the system, of the chymical properties of the 
substances which he throws into it, or of the effects which 
they will certainly produce 1 If he is ignorant of the chyoi'* , 

M2 
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foal affinities tbat aubsiift batwaen the varioas artiolea of tlu^ 
materia medica, ha may often administer preparations which 
ve not only inefficacious, bat even poisonoas and destrac** 
ttve to his patient. When two chymical substances, each 
of which mijifht be administered separately with safety, are 
combined, tbey sometimes produce a substance which is 
highly deleterious to the animal system. For example, 
although mercury and oxygenized muriatic acid have both 
been administered, and either of them may be taken sep- 
arately without injury to the animal eeonomy, — yet, if a 
medical practitioner, ignorant of the chymical affinities of 
sQch substances, ahd of the quality of the compound, should 
giye both of them in conjunction, the most dreadful conse* 
quences might ensue ; since the product of this mixture, 
oxygenized muriate of mercury, is known to be a most cor- 
rosive poison ; and there can be liMle dpubt that hundreds 
of lives have been destroyed by ignorant pretenders to 
medical science, in consequence of the ii\judicious admin- 
istration of such deleterious preparations. 

But chymistry is not the only science which is of utility 
ill the arts which minister to the comfort and pecuniary 
interests of society. Geometry, trigonometry, conic sec- 
tions, and other branches of mathematical knowledge ; 
hydrostatics, hydraulics, mechanics, optics, botany, miner- 
alogy and the other departments of the physical sciences, 
may be rendered of essential service to artisans and me- 
chanics of various descriptions. AH the sciences are, in 
some degree, connected, and reffect a mutual lieht upon one 
another ; and consequently the man who has the most ex- 
tensive acquaintance with science is best qualified for car- 
rying to perfection any one department of the useful arts. 

PractiaU geometry is highly usef'il to almost every me- 
chanic and artisan, particularly to millwrights, bricklayers, 
carpenters, and masons. It teaches them to form angles 
of any assigned number of degriees, to draw parallel and 
perpendicular lines, to proportion circumferences to diam-' 
eters, to divide circular rim^ into any number of parts, to 
estimate the square or cubical contents, of any piece of 
workmanship, and to calculate the price they ought to re- 
ceive for any work they perform, according to its solid or 
superficial dimensions. In forming estimates of the ex- 
pense of Any proposed uadertaking, ths CMpsnteTy biid[*' 



Jhyif, and architwt amit find raoh knowledge MMntiftHf 
<M^isite ; and even the conunon labourer, ytSo nnderlakef 
iJkiB formation of roads, the digging t>f pitp, and the clearing 
away of rubbish, will find the principles of arithmetic ana 
geometry of impoitant service in estimating the rate at 
which he can perform such operations. The CbUowing geo- 
metrical theorems, besides many others, are capable of a 
variety of practical applications, in many departments of 
the arts. ** If, from the two ends of any diameter of the 
eiicle two lines be drawn to meet in any one point of the 
eirele whatever, such lines are perpendiealai to each other," 
•r, in other wends, they Ibrm a ruht angle at the pomt of 
eontacL* Again, ** The areas of all drcles- are in exad 

* For example, if from the two ends of the diameter A and 
B, the lines AO BO be drawn to the point C, these lines wil 
he peipendicidai- to each other, and oonseqaently the angle it 




S' will be a right angle. In like manner the lines AD and BD, 
B and BE, will stand at right angles to each other ; and tbe 
aame will be the case to whatever point (tf the circle euch lines 
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r portion to the squareg of their radii, or half^iameteia*'^ 
. for example, we draw a circle with a pair of compasses 
whose points are stretched 4 inches asunder, and another 
with an extent of eight inches, the large circle is exactly. 
/<mr times the size or area of the small one. For the 
square of 4 is =, 16, and the square of 8 is = 64, which is 
four times 16. And as the circumferences, of the circles 
are in proportion to the radii, it will follow, that the length 
of a string which would go round the curve of the larger 
csircle is exactly double the length .of one which would go 
round the lesser. Mechanics, in recognising such theorems, 
will meet with many opportunities of reducing them to 
practice. Affain, there is a figure which geometricians term 
a parabola^ which is formed every time we pour water forci- 
bly from the mouth of a tea-kettle, or throw a stone forward 
from the hand. One property of the parabola is, that if a 
spout of water be directed at half a perpendicular from the 
ground, or at an ai)gle of elevation of 45 demes, it will 
oome to the ground at a greater distance than if any other 
direction had been given it, a slight allowance being made 
fpr the resistance oi the air. Hence the man who guidea 
tile pipe of a fire-engine may be directed how to throw the 
water to the greatest distance, and he who aims at a mark» 
to give the projectile its proper direction. To surveyors, 
navigators, land-measurers, gangers, and engineers, a know- 
ledge of the mathematical sciences is so indispensably 
requisite, that without it such arts cannot be skilfiilly 
exercised. 

The physical sciences are also of the greatest utility in 
almost every department of art. To masons, architects, 
ship-builders, carpenters, and every other class employed in 
combining materials, raising weights, quarrying stones, 
building piers and bridges, splitting rocks, or pumping 
water nrom the bowels of the earth,— a knowledge of the 
principles of mechanics and dynamics is of the first import- 
ance. By means of these sciences the nature of the lever 
and other mechanical powers may be learned, and their 

are drawn. The practical application of this principle, in 
various operations, will at once be obvious to the inteUigent ■ 
mechanic, especially when he intends the two ends or sides of 
any piece of machinery to stand perpendicular to each other* 
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f^MCM eftiiiiated-~ilM force produced by any paitlailar eon- 
bination of these powers calculated— and the best mode of 
applying such forces to accomplish certain efibcts 4seef- 
tained. By a combination of tne mechanical powers the 
emaUest force n^y be malttplied to an almost indefinite ex- 
tent, and with such assistance man has been enabled to 
fear works and to perform (merations which excite astonish* 
ment, and which his own physical strength, assisted by all 
that the lower animals could furnish, would have been alto- 
gether inadequate to accomplish. An acquaintance with 
the experiments which have been made to determine the 
^trengUi cf mtUeriaUf and the iesalts which have beoi 
deduced fifom them, is of immense importance to every class 
of mechanics employed in engineering and architeetund 
operations. From such experiments (which have only been 
lately attended to on scientific principles) nangr useful 
deductions might be made respecting the best form of moi^ 
tises, joints, beams, tenons, scarphs, dec. ; the ait of maai' 
makitigr and tlM manner of disposing and combining tho 
strength of difierent eulMitances in naval aiohiteeture, and 
in the rearing of our buildings. For exampliB,"^tTom tho 
experiments now alluded to it has been deduced, that the 
«trengthof any piece of material depend* chiefly en its depths 
or on that dimension which is in the direction of its strain. 
A bar of timber of one inch in breadth and two inches in 
depth i»/<mr timee as strong as a bar- of only one inch deep: 
and it is twke as strong as a bar two inches broad and one 
deep, that is, a joint or lever is always strongest when laM 
en Its edge. Hence it follows, that the strongest ioist that 
can be cut out of a round tree is not the one which has tho 
greatest quantity of timber in it, but such that the produek 
of its breadth by the square of its depth shall be the greateat 
possible. Again, from the same experiments it is found, 
that a hollow tube ie stronger than a solid rod containing the 
same quantity of matter. This property of hollow tabes if 
Also accompanied with greater stmhess ; and the superiority 
in strength and stifihess is so much the greater as the sur- 
rounding shell is thinner in proportion to its diameter. 
Hence we find that the bones of men and other animals ase 
formed hoUow, which renders them incomparably stronger 
jfOid HiSn^ gites vaaxe room ior the insertion of BmsoM% 
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-and makiM UMm lighter and more agile, than if they wem 
constnicted of eolid matter. In like manner, the bones of 
birds, which are thinner than those of other animals, and 
the quilU in their wings, acquire by their thinness the 
•strength which ib necessary, while they are so light as to 
gife sufficient buoyancy to the animal in its flight through 
the aerial regions. Our engineers and carpenters have of 
late begun to imitate nature in this respect, and now make 
their axles and other parts of machinery hollow, which both 
saves a portion of materials and renders them stronger than 
if they were solid.* 

The departments of hydrostatics and hydraulics^ which 
treat of the pressure and motion of fluids, and the method 
of estimating their velocity and force, require to be thor- 
oughly understood by all those who are employed in the 
construction of common and forcing ' pumps, water-mills^ 
fountains, fire-engines, hydrostatieal' presses ; and in the 
£>nDation of canals, wet-docks, and directing the course of 
rivers ; otherwise they will constantly be liable to commit 
(egregious blunders, and can nevelr i;ise to eminence in their 
lespective professions. • Such principles as the following : 
—that fluids press equally In all directions^ — that they press 
as much upvuirds as downwards — that water, in several 
tubes that communicate with each, either, will stand at- the 
same height in all of thepi, whether they be small or great, 
perpendicular or oblique, — ^that the pressure of fluids is 
diieQi\y»Mikeu perpendicular height, without any regard to 
their quantity, — and that the quantities of water discharged 
at the sCune time by different apertures, uiider the same 
height pf -(Surface in the reservoir, are to each other nearly 
M the areas to their apertures, — will be found capable of 
extensive application to plumbers, engineers, pump-qiakers^ 
and all who are employed in conducting water over hills or 
valleys, or in using it as a mechanical power, by a recogni- 
tion of which they will, be enabled to foresee, with cer- 
tainty, the results to be expected ttom their plans and 

* The mechanical reader who wi^es particular information 
on this subject is referred to the article Strength <rfMateriaU in 
Snof, Brit. 3d edit., which was written by the late Profieasar 
Rotuson. 
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V Ihs Teual ABC, Pig. S, hu iti bua BC eqaal to tha tuw 
rO of tbs eylindnoT tsimI DEFG, flif. I, but ii mnch 
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imallet at tbe top A thail Kt the bottom, and of the easie 
keight ; the pressuie upon the bottom BC ie aa great bm the 
pressare upon the bottom of the Teseel DEFO, when they 
-nre filled whh water, or any other liquid, notwithetandiDg 
that there wiU be a much greater quantity of wator in the 

SUndrieal than in the eonical veeael ; or, in other words,. 
B bottom BC will eoataiu a pressure equal to what it 
would be if the vessel were as wide at the top as at the 
bottom. In like manner, the bottom of the vessel HIKL, 
jFV^. 8, sustains a pressure only equal to the eolumn whose 
base is KL, and height KM, and not as the whole quantity 
of fluid contamed in the vessel ; all the rest of the fluid 
bein^ supported by the sides. The demonstration of these 
positions would occupy too much room, and to many readers 
would appear too abstract and uninteresting ; but they will 
be found satisfactorily demonstrated in most books which 
treat of the doctrines of hydrostatics. 

2. The positions now stated form the foundation of the hy- 
drostatical paradox, namely, ** that a quantity of fluid, how- 
ever small, may be made to counterpoise a quantity however 
great." Thus, if to a wide vessel AB we attach a tube CD, 
communicating with the vessel, and pour wator into it, the 
wator will run into the larger vesi^el A^, and will stand af the 
same height C and G in both. If we affix an inclined tube £F, 
likewise communicating with the large vessel, the wator will 
also stand at £ at the same height as in the other two ; the 
.perpendicular altitude being the same in. all the three tubes^ 
nowever small the one may be in proportion to the other. 
This experiment clearly proves that the small column of 
water balances and supports the large column, which it 
could not do if the lateral pressures at bottom were not 
equal to each other. Whatever be the inclination of the 
tube £F, still the perpendicular altitude wjll be the same as 
that of the other tubes, although the column of water must 
be much longer than those in the upright tubes. Hence it 
is evident, that a small quantity of a fluid may, under cer- 
tain circumstances, counterbalance any quantity of the same 
fluid. Hence also the truth of the principle in hydrosteties, 
that **in tubes wMeh have a corniimnicatum^ whether they he 
smuU or unequal^ short or oblique^ the fluid always rises to 
me same height,** Frop these facts it follows, that water 
cannot be conveyed by means of a pipe that is laid in a 
seservoir to any place that is higher than the reservoir* 



VTILITV m RTDROSTATIOt. 

Fir. *• 



ThtM prindplu point ont tbe toait of eomeTuig watar 
«CTow valleja without tbo8« eipensivc aqueductB Trhicli 
were erected b;f the andenl* for thi> purpose. A pipe, con- 
foiming to the ihape of the Tslley, will aniwer every pnr- 
poH of an aqueduct. Suppose the spring at A, Fig. &, and 
water ii iranted on the olher g\ie of the Tallej to auppl; 
the hoaao H, a pipe of lead or iron laid from the eprlng-head 
■CTDH the valley will convey the water up to the l«*el of 
the ■pTing-head ; and if the houie etuid b little lower IhsD 
the ■pring-headi acoaatont stream will pour into the eistem* 
uid pooda where it i« required, as if the home had atood on 
the other side of the valley ; and, eoniequenlly, will lava 
theeipeoae of the oreliesBB, by which the ancient Romana 
««tdaeted water from one hill to another. But, if the Yal- 
ley he very deep, the pipes must be mode very atrong near 
ill boUoBi, Dtberwiae they will be apt to bunt ; as the prea* 
N 
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tare of watai increuei in the Tspid iftio of 1, 3, 6, 7, 9, 
&c. and ia aiwaya in pioportioD to its perpeniticulu beigbl. 

3. FluiJs prett in all direclumi, lateral!; and upwards, u 
well aB dowcwarde. That fiuida prcsB lateTollf/ way be 
Been by bonne a hole in Ibe Eide of a oaA conlaining any 
liquid, nben the liquid will iim out in consequence of tbe 
lateral pretBure.- The vmcard preasure is not lo obvioua, 
but is cfearl; proved bj the following experiment, with hd 
Uutnuuent generHil;^ termed the hjdroataticbellona: — Tbii 
Jnachine consiets of two tiuck ovaj boorda, about 13 inchea 
long and 16 inchea broad, united to each other by laathoi, 
■D aa to open and abut like a. pair of common bellowa, but 
without Talvei. Into this instnimetit s. pipe B, aeveral feet 
high, ia filed at D. If we pour water into the pipe at ita 
top C it will run into the bellows and aeparate the boards b 
Httle. If we then la; three weighta, each weigliing 100 , 
pound)h upon the upper board, and pour more water into the '. 
pipe, it will run into the bellows, and raiae up the t>oaid 
With all tbe weights upon it. And though tbe water in the 
tube should weigh in all only a quarter of a pound, ;el the 
pressure of this amaU force upon the water below in the 
betlona shall support the weights, which are 300 pounda; 

ir will they have weight enough to ' ' 



what has been alread; stated respecting tbe piesMre oT 
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fluida of eqaal heighM, without uiv regard to the qaftn- 
tUie>. For, if & hola ba made in tti« Dpper board, and a 
tube be put ioto it, the nalei will riie in the tube to the 
■ame hngbt that it does in the pipe ; and it would rise a> 
bigh (b; Bupplying the pipe) in ai many tubes u the board 
would contain holea. Hence, if a man ituid upon the upper 
board, and blow into the bellowa through (he pipe, he will 
Tsiae himtelf upward upon the board ; and the nnnller the 
bore of the pipe ia the easier will he be able to raiee himself. 
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And if he pnt bis finger oi^the top of the pipe, he may giipi» 
port himsefr as long &s he pleases. 

The uses to which this power may be applied are of great 
tariety and extent ; and the branches of art dependent upon 
it appear to be yet in their infancy. By the application of 
this power the late Mr. Bramah formed what is called the 
Hydrostatic Press^ by which a prodigious force is obtained^ 
and by the help of which, hay, straw, wool, and other light 
substances may be forced into a very small bulk, so as to be 
taken in large quantities on board a ship. With a machine, 
on this principle, of the size of a tea-pot, standing before 
him on a table, a man is enabled to cut through a thick bar 
of iron as easily as he could clip a piece of pasteboard with 
a pair of shears. By this machine a pressure of 600 or 600 
tons may be brought to bear upon any substances which it 
is wished to press, to tear up, to cut in pieces, or to pull 
asunder. 

Upon the same principle, the tun or hogshead HI, Fig, 7^ 
^hen filled with water, may be burst, by pressing it with 
some pounds additional weight of the fluid through (he 
•mall tube KL, which may be supposed to be from 25 to 30 
feet in height. From what has been already stated, it necea- 
■arily follows, that the small quantity of water which the 
tube KL contains presses upon the bottom of the tun with 
as much force as if a column of water had been added as 
wide as the tun itself, and as long as the tube, which would 
evidently be an enormous weight. A few years ago, a friend 
of mine, when in Ireland, performed this experiment to con- 
tince an English gentleman, who called in question the 
principle, and who laid a bet of fifty pounds that it would 
not succeed. A hogshead, above 3 feet high, and abote 2 
feet wide, was filled with water; a leaden tube, with a 
narrow bore, between 20 and 30 feet long, was firmly in- 
serted into the top of the hogshead ; a person, from the 
upper window of a house, poured in a decanter of water 
into the tube, and, before the decanter was quite emptied^ 
the hogshead began to swell, and, in two or three seconds, 
burst into pieces, while the water was scattered about with 
immense force. 

Hence, we may easily perceive what mischief may some- 
times be done by a very small quantity of water, when it 
happens to act according to its perpendicular height. Sup- 



\ 



VnUVT or RTOROSTAIlOt. 149 

tliat in any bailding, new the foundation, a imall qoan- 
titj of water, only of the extent of a square yard, hag set- 
tled, and suppose it to ha^e completely filled up the whole 
vacant space, if a tube of 20 feet long were thrust down 
into the water, and filled with water from above, a force of 
more than 5 tons would be applied to that part of the building, 
which would blow it up with the same force as gunpowder.* 
The same effect may sometimes he produced by rain falling 
into long narrow chinks, that may have inadvertently been 
left in building the walls of a house ; which shows the im- 
portance of filling up every crevice and opening of a building, 
and renderinff the walls as close and compact as possible. 
Hence, likewise, similar processes in nature, connected with 
pools of water in the bowels of the earth, may occasionally 
produce the most dreadful devastations. For, should it 
happen that, in the interior of a mountain, two or three 
hundred feet below the surface, a pool of water thirty or 
ibrty square feet in extent, and only an inch or two in depth, 
was collected, and a small crevice or opening of half an inch 
in breadth were continued from the surface to the water in 
the pool ; and were this crevice to be filled with rain or 
melted snow, the parts around the layer of water would. sus- 
tain a pressure of more than m hundred torut which might 
•hake the mountain to its centre, and even rend it with the 
ffieatest violence. In this way, there is every reason to be- 
ueve, partial earthquakes have been produced, and large 
£Mnaeni» of mountains detached from their bases. 

The principles now illustrated are capable of the most 
extensive application, particularly in all engineering and hy- 
draulic operations. It is on the principle of the lateral and 
upward pressure of fluids that the water, elevated by the 
New River water-works, in the vicinity of London, after 
havinff descended from a basin in a vertical pipe, and then, 
after having flowed horizontally in a succession of pipes 
under the pavement, is raised up again through another 
pipe, as high as the fountain in the Temple Garden. It is 
upon the same principle that a vessel may be filled either at 
the mouth or at the bottom indifferently, provided that it is 
done through a pipe, the top of which is as high as the top 
of the vessel to be filled. Hence, likewise, it followsi that 

* See 1^8, p. 151. 
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when piers, aquedacU) or other hydraulic worki for the w 
tention of water, are to be constructed, it becomes nece»* 
sary to proportion their strength to the lateral pressure 
Which they are likely to sustain, which becomes greater in 
proportion to the height of the water to be sustained. 
Walls, likewise, designed to support terraces, ought to be 
sufficiently strong to resist the lateral pressure of the 
earth and rubbish which they are to sustain, since this pres- 
sure will be greater as the particles of earth of which the 
terraces are composed are less bound together, and in pro- 
portion as the terraces are more elevated. The increase of 
pressure in proportion to the depth of any fluid likewise 
shows the necessity of forming the sides of pipes or ma- 
soniy in which fluids are to be retained, stronger towards the 
bottom, where the pressure is greatest. If they are no 
thicker than what is sufficient for resisting the pressure near 
the top, they will soon give way by th? superior pressure near 
the bottom ; and if they are thick enough in every part to 
resist the great pressure below, they will be stronger than 
necessary in the parts above, and, consequently, a superfluous 
expense, that might have been saved, will be incurred in the 
additional materials and labour employed in their construc- 
tion. The same principle is applicable to the construction 
of flood-gates, dams, and banks of every description, for 
resisting the force of water. When the strength and thick- 
ness requisite for resisting the pressure, at the greatest depth 
is once ascertained, the walls or banks may be made to taper 
upwards, according to a certain ratio founded on the strength 
of the materials, and the gradual decrease of pressure from 
the bottom upwards ; or, if one side be made perpendicular, 
the other may proceed in a slanting direction towards the top. 
From the principles and experiments now stated, we may 
also learn the reason why the banks of ponds, rivers, and 
canals blow up, m it is termed. If water can insinuate 
itself under a bank or dam, even although the layer of water 
were no thicker than a half-crown piece, the pressure of 
the water in the canal or pond will force it up. In Fig. 8, 
let A represent the section of a river or canal, and BB a 
4rain running under one of its banks ; it is evident, that if 
'flie bank O is not heavier than the column of water DB> 
that part of the bank must inevitably give way. This 
effect may be prevented m artificial canals by making the 
sides very tight with clay heavily rammed down, or by cut- 
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Img K Irench SV, about a foot and a half wide, along the 
bank of the met or canal, and a lillle dtfpei than Ihn bot- 
tom of the canal, which, being Ailed np with enilh or ctay 
well moUtsned with WBlar, fonna, when dry, a kind of naU 
through whith the water cannol penetrate, flj inaltenlion 
to auch circunittancei many diaaatan haTe happened, and 
much eipenae neeilleialy incurred ; and, iherefore, the aci- 
entific prmciplea to which I have now adTertad ought to be 
known, eien by labonrera of the lowcal tank employed in 
operationi carried on for (he imprOTement of the coantry. 

To the want of a recognition of Iheae prineiplea may b« 
attributed the fiiiture of the following icheme, and the dia- 
aatei with which it waa attended : — After the dhing-btlt 
waa iniented, it wat contidered datirable to deriae aome 
meana o( Temaining for any length of lime nnder water, 
and riling at pleaaure without aaaiatance. "Soma yean 
■(0, an ingeniona individual propoaed a project, by which 
this end noa to be accompliahed. It coniisted in ainking 
the hull of a ship made quite water-tight, with the decki 
and aidaa itrongly lupported by ahores, and the only entry 
■ccurad by a itoul trnp^loor, in auch a manner, that, by 
diaen^aging from wilhia the neigbta employed to (ink i^ 
it mi^t liae of itaalf to the aarfa««. To nodet the tii«l 
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more satisfactory and the result more striking, the projector 
himself made the first essay. It was agreed that he should 
sink in twenty fathoms water, and rise again without assist- 
ance at the expiration of twenty-four hours. Accordingly, 
making all secure, fastening down his trap-door, and provided 
with all necessaries, as well as with the means of making sig- 
nals to indicate his situation, this unhappy victim of his own 
ingenuity entered, and was siink. No signal was made, 
and the time appointed elapsed. An immense concourse of 
people had assembled to witness his rising, but in vain : for 
the vessel was never seen more. The pressure of the tDOter 
at so great a depth had, no doubt, been completely under- 
estimated, and the sides of the vessel being at once crushed 
in, the unfortunate projector perished before he could even 
make the signal concerted to indicate his distress.*** 

Many other applications of the principles of hydrostatics 
might have been mentioned, but what has been now stated 
may serve to exemplify the practical utility of an acquaint- 
ance with such principles, not only to engineers and super- 
intendents of public works, but to mechanics and artificers 
of every description. 

The science of Pneumatics, which treats of the mechan- 
ical properties of the atmosphere, will likewise be found 
useful to mechanics and artists of various descriptions, to 
whom it is, in many cases, of importance to know some- 
thing of the effects of the resistance, the pressure, and the 
elasticity of air. The construction of barometers, syphons, 
irjrringes, and air-pumps depends upon the pressure of the 
atmosphere, and likewise water-pumps, fire-engines, and 
many other hydraulic machines; and, consequently, the 
constructors of such instruments and engines must ire- 
quently act at random, if they are unacquainted with the 
nature and properties of the atmosphere, and the agency it 
exerts in such mechanical contrivances.f Even the ear' 

' * Herschel's " Discourse on the Study of Nat. PMlos(q>hy." 

t As an illustration of the importance of being acquainted 
with the atmospheric pressure, the following anecdote may 
be here inserted : — A respectable gentleman of landed property, 
in one of the middle counties of Scotland, applied to a nrieiia 
of mine, a lecturer on Chymistiy and Natimil Philoeopfay, in 
order to obtain his advice respectmg a pump-well which ne had 
lately constructed at considerable expense. lie told him, that. 
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fenier and the mattm may be diiected, in mmie of their op* 
emtitms, by an acquaintance with the doctrines of pneoma* 
tics. When two pieces of wood are to be glaed togethert 
they are first made as even and smooth as possible ; the 
gine is then applied to one or both of the surfaces ; they 
are then pressed together till the glue has become thoroughly 
dry. The use of the glue is to fill up e^ery crevice in the pores 
of the wood, so as to prevent the admission of any portion of 
air between the pieces ; and then the atmosphere, with a force 
equal to 15 pounds on every square inch, presses the pieces 
firmly together. A knowledge of this principle will sug* 
gest the propriety of filling up every opening or crevicci 
and continuing the pressure for some time, as the air, 
wherever it gains admission, has a tendency, by its elastic 
force, to loosen every species of cement. The same prin- 
ciple might direct bricklayers and masons, in buildinf either 
stone or brick-walls, in suggesting the propriety of filling 
up every crevice with the most tenacious cements, so as to 
prevent the access of the external air to the interior of the 
walls. For there can be no question that the firmness and 
stability of our houses and garden-walls depend, in part, 
upon the pressure of the atmosphere, aAer the interior 
crevices are thoroughly filled up. An extensive know- 
ledge of this science would likewise direct them to thfi 

notwithstanding every exertion, he could not obtain a drop of 
waterfirom the spout, although he was quite sure there was plenty 
of water in the well, and dMumgh he had pUuteredit all around^ 
and Uocked i^ every crevice. When my friend insnected the 
puiz^, he suspected that the upper part of the well was air-, 
tight, and, consequently, that the atmospheric pressure could 
not act on the surface of the water in the well. He imme- 
diately ordered a hole to be bored adjacent to the pump, when the 
air rushed in with considerable force ; and, on pumping, the 
water flowed copiously from the spout. The gentleman was 
both overjoyed and astonished ; but it is somewhat astonishing 
that neitner he, nor his neighbours, nor any of the workmen 
who had been employed in its constraction, should have been 
able to point out the cause of the defect ; but, on the other 
hand, should have taken the very opposite means for remedying 
it, namely, by plastering up every crevice, so as to produce a 
kind of vacuum within the well. This and similar mcts dhow 
how little prosresd scientific knowledge has yet made, even 
funong the middle classes of the community. 
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proper mode of constructing the flues of chimneys, so as t« 
prevent that most disagreeable of all circumstances in dwell- 
ing-houses, smoky chimneys. From ignorance of the effects 
cf heat, of the experiments that have been made on rare* 
fie4 air, and their relation to our common fires, — of the 
prober dimensions of funnels, — of the effects of winds and 
currents of air, — of the proper height and width of chim* 

iieyg, of the method of promoting a good draught, and 

making the air pass as near the fire as possible, and various 
other particulars requisite to be attended to in the construc- 
tion of ^replaces and their flues; many dwelling-houses 
have been bungled, and rendered almost uninhabitable. 
The workmen, in such operations, without any rational 
principle to guide them, carry up funnels in the easiest way 
they can, according to the practice of ** use and wont," and 
leave the tenants or proprietors of the houses they erect to 
get rid of their smoke in the best way their fnncy can con- 
trive. Whereas, were chimneys and their flues constructed 
according to the principles of science, they might be ren- 
dered, aunost with certainty, completely efficient for the 
purpose intended. 

To all who are acquainted with the nature and properties 
of elastic fluids, it must be obvious, that th6 whole mystery 
6f curing smoky chimneys consists in finding out and remov- 
ing the accidental causes which prevent the heated smoke 
from being forced up the chimney by the pressure of the 
cool or heavier air of the room. These causes are various ; 
but that which will be found most commonly to operate is, 
the bad construction of the chimney in the neighbourhood of 
the fireplace, ** The great fault," says Count Rumford, 
*< of all the open fireplaces now in common use is, that 
they are much too large, or rather it is the throat of the chim- 
ney, or the lower part of its open canal, in the neighbour- 
hood of the mantle, and immediately over the fire, which 
is too large." The following is a condensed view of some 
of the rules given on this subject, by this ingenious practi- 
cal philosopher, and which are founded on the principles of 
science, and on numerous experiments : — 1. The throat of 
the chimney should be perpendicularly over the fire ; as the 
•moke and hot vapour which rise from a fire naturally tend 
upwardt. By the throat of a chimney is meant the lower 
extremity of its canal, where it unites with the upper pait 
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«fitaopMl StBpUoa. 3. The nauer the thiMl af ■ cUm- 
aej ii to tbe Gra the itnin^T nill be its dTtighl, and the leu 
duigac of iu imoking ; imcs uDoke riaes in conwquenee 
of ill rarafitclioQ by beat, and Ibehsat ia greatei oeanitbe 
fin than al a greater diatance from it- But the draught of 
■ chimosj maj be too (trong, ao a* to coniume Ibe fiial 
too rapidly ; and, therefore, a due medium muat be fixed 
upon, according to circumatanuea. 3. That four iitchet U 
tha proper width to be {pven to the Ihioat of a chimoej, 
reckoning acroia from the top of the breaat of the chimne;, 
SI the iniiile of the mantle to the back of tha chimney i aod 
eren in large haJU, where great flrei are kept up, tbia width 
ahould Deyet be iocreaaed beyond 4j or S inchae. 4. The 
width giren to the back of the chinmey ahould be about 
a»c-<4tni of the width of the opening of the fireplace iu 
fhml. In a room of a middling aiie, thirtieti ineha i( a 
pood iiie for the width of the back, and 3 time* 13 or 89 
IBchef for the width of the opening of the fireplace in 
fnmt. 6. Tha angle made by the back of the fireplace 
and tba lidea of it, or coiinga ahoutd be 13S dagreea, which 

Fig. 1. Fig. !. 
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if the best position they can have for throwing heat into the 
room. 6. The back of the chimney shoald iJways be built 
ferfecUy upright, 7. Where the throat of the chimney has 
an end, that is to say, where it enters into the lower part 
of the open canal of the chimney, there the three waits 
which form the two covings and the back of the fireplace 
shotild aU end abruptly, withoat any slope, which will ren* 
der it more difficult for any wind from above to force its way 
through the narrow passage of the throat of the chiix^iey. 
The back and covings should rise 6 or 6 inches higher 
than the breast of the chimney. 8. The current of air 
which, passing under the mantle, gets into the chimney, 
should be made gradually to bend its course upwards ; by 
which means it will unite quietly with the ascending cur- 
rent of smoke. This is effected with the greatest ease and 
certainty, merely by rounding off the breast of the chimney, 
or back part of the mantle, instead of leaving it fiat or full 
of holes and comers. Fig. 1 shows the section of a chim- 
ney on the common construction, in which d e is the throat. 
Fig* 2 shows a section of the same chimney altered and 
improved, in which diie the reduced throat, four inches in 
the direction of di, and thirteen inches in a line parallel to 
the mantle. 

Masons, bricklayers, and others, who are interested in this 
subject, would do well to procure and study Count Rum- 
£)rd's " Essay," which was originally sold for two shilling's. 
His directions have seldom been {Accurately attended to in 
this country by those who have pretended to improve chim- 
neys on the principles he has laid down, partly from care- 
lessness, and partly from ignorance of the elements of sci- 
ence. When the grate is not set in its proper place, when 
its sloping iron back is retained, — ^when no pains have been 
taken to make its ends coincide with the co^^ngs of the fire- 
place, — ^when the mantle, instead of having its back rounded 
off, is a vertical plane qf iron, cutting a column of smoke 
which rises beneath it ; and, above all, when the throat of 
the chimney, instead of /our, is made, as we often see, four' 
teen inches wide, — -not one of the count's directions has 
been attended to, and his principles have as little to do with 
the construction of such a chimney, as with the building of 
the dikes of Holland, or the Pyramids of Egypt. 

A knowledge of the acience of Optics, which exjdains 
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the natnie of Tision, and the laws by which light is refracted 
and reflected, is essentially requisite to the makers of teU^ 
scopes, microscopes, and alt other dioptric and catoptric instru- 
ments, in order to carry them forward to their highest pitch of 
improvement. And yet how often do we find many of those 
employed in the construction and manufacture of such in- 
struments glaringly deficient in the first principles of opti- 
cal science. One maker imitates the instruments of an- 
other without discrimination, and while he sometimes imi- 
tates the excellences, he as frequently copies the defects. 
Hence the glaring deficiencies in the construction of the eye- 
pieces of most of our pocket-telescopes, and the narrow 
field of view by which they are distinguished, which a slight 
acquaintance with the properties of lenses would teach them 
to obviate. By a moderate acquaintance with the princi- 
ples of this science, any ingenious mechanic might, at a 
small expense, be enabled to construct for himself many of 
those optical instruments by which the beauties of the ani- 
mal and vegetable kingdoms, and the wonders of distant 
worlds, have been explored. 

Although, in the hands of mathematicians, the science of 
optics has assumed somewhat of a forbidding appearance to 
the untutored mind, by the apparently complex and intricate 
diagrams by which its doctrines have been illustrated, yet it 
requires only the knowledge of a few simple facts and prin- 
ciples to guide an intelligent mechanic in his experiments, 
and in the construction of its instruments. In order to the 
construction of a refracting telescope, it is only requisite to 
know, that the rays of light passing through a convex-glass 
paint an image of any object directly before it, at a certain 
point behind it, called its focus ; and that this image may 
be viewed and magnified by another convex-glass, placed at 
a certun distance behind it. Thus, let CD, Fig, 1, repre- 
sent a convex glass, whose focal distance GE is 12 inches ; 
let AB represent a distant object directly opposite ; the rays 
of light passing f|rom this object, and crossing each other, 
will form an ima^e of the object AB, at £F, in an inverted 
position. Let GH represent another convex fflass, whose 
focal distance is only one inch. If this glass is placed at 
one inch distant from the image EF, or 13 inches from the 
glass CD, and the eye applied at the point S, the object AB 
will be seen turned upsule down, and magnified in the pio- 

O 



JS8 alKBBAL DlFjrwON "*■ KMOWLEWIfc 

Ftg.l. 




portion of 1 to IS, or twelve lime" in l«,nB»l> '"^ \w»Ml. 
Thi. formi whel ii csUed sn A*(rcmim«ai leleKop* ; bu^ 
U8TB^ thing seen through it "PP*"" '""^ , fi-ltlJI; 
adapted for -lowing terreMrlBl objett.. In orderto fitit for 
viewing land objecW, two other «ye-gla«ie», of the lame 
focal distance (namelj, one inch), are jequmte ; the >«coik1 
eje-glaje IK ii placed at 3 inches from GH, or double then 
focBfdiBtance, and the glaas NO at Iho oame diBUnoe_ from 
IK.' Bj tlua mcana a second imago IM ii foraied in m 
upright poaition, which is viewed by the eye at P, through 
the glass KO, and the object appears magnified in the same 
it form of a terieBtrial oye-jrieca ; hal it 



t generaUy ust 

Dt prineijile. 
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pnmoitioii u btfon. Tbemagniffiiif powsiora talMeope 
sf Ihii conitiuction it fauitd ^ dividing the fockl dutuica 
of the object-giua b; ths focal diilatics of thi cje-glua. 
Tbu*, if the object-glau b« 36 incbes in focal iliitance, and 



ingpowei wilf be IS timet, £c. — LM ia theteleieope fitMd 

A campouiul iiiicnMCap< might Ukswiaa ba etulj ccn- 
Fig. ). 



100 oximtAL DiFPuaiON of knowlkmii: 

itrnetedhy any ineeniom BrtiiBn or mechanic, bj attending 
10 the foliowing iiluBlrationB end directionB. Fig. 2 tepra- 
■enti Iho giaseeB of a compound microscope. AB Ib the 

S~ Mt next the object ; CD is the unpUffing gtn» for en- 
ding the field of view; EF is the gl«Bs next the eye. 
When ■ small object, as GH, is placed below the object- 
t^U AB, a( a lillle more than iu focal diBlance from it, a 
magnifiod image of thU object is formed by the glasa AB at 
OH, which ia magniHed in proportion aa the distance OQ 
■iceeda Ihe distance of AQ. Thia magnilied image of the 
object is magnified a eecand lime by the glass EF, to which 
the eye it appUed at K. This instmmanl, when fitted up 
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•IrjacU are placed, orer the openinc i, which if rapported bj 
time pillan fixed to the top of the box. P is a tabe which ia 
aopported by three pillar* fixed in the stage. In thia tube 
the tube R elides up and down for adjoating the fociu. The 
email tobe «, which carries the object-glassi is connected 
with the tube R, and slides up and down along with it. S 
is the tobe which contains the two eye-glasses, and whidi 
may be made to slide up and down into tne tube K, for in- 
creasing the magnifying power when occasion requires. T 
li a mirror, fixed on the pedestal, capable of moving up and 
down, and to the right or left, for tluowing lijj^ht upon the 
object phused over the hole i, which may be lam upon a slip 
of thin glass. The object-glass AB, Fig. 2, is placed at «, 
Fig.9, The glass CD is placed opposite W, ^. 3, and the 
eye-glass £F opposite V. 

Such are the essential parts of a compound microscope. 
Any common mechanic may construct one for himself by 
attending to the following directions : — The object-glass As, 
Fig. 2, may be about i, f , or 1 inch focal distance, and the 
ajperture, or hole which lets in the lifht firom the object, 
snould not exceed 1-lOth of an inch, otherwise it will cause 
a fflare, which will produce an indistinct image of the object. 
The amplifying glass CD may be 2^ inches focal distance, and 
1^ inches in diameter. This glass is not esgentiaUy neces- 
eaiy, but it serves to enlarge the field of view, and to render 
it more distinct near the bonier. The c^erslass EF should 
be about 1 inch focus, and about \ inch m diameter. With 
respect to the distances at which they should be placed from 
eacn other, the glass CD may be placed at about 6 or 6 inches 
firom AB, and tM glass £F about 2 inches, or 1| inches from 
CD. The object-glass shoald be a dovhle convex — the eye- 
glasses may be vlaiuhconvex ; that is, plane on the one side 
and convex on tne other, with the plane sides turned next 
the eye ; but double convexes will do, if these cannot be 
procured. The tubes which contain the glasses may be 
made of naste-board, and the stage, pillars, and box, of 
wood. Tne glasses may be procured for about 4 shillings ; 
•nd if the individual fit them into the tubes, and perform all 
the other operations requisite, the expense of all the other 
materials will not exceed other four shillings. Suppose, 
now, that the object-glass AB is i inch focal distance, and 
the image GH is formed at the distance of 6 inches firom it, 

02 
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thU image ^ill be larger than the object, nearly in the pro* 
portion of 6 to i, or IS times. Suppoae the glass EF, con- 
sidered in connexion with CD, to possess a magnifying 
power equal to 6 times ; then the whole magnifying power 
will be 5x12) or 60 times. The object, therefore, will be 
magnified 60 times in length and in breadth, and, conse- 
quently, the surface will be magnified 3600 times, which it 
the square of 60. With such a microscope, the animal- 
cule in water, the circulation of the blood in frogs and 
fishes, the smaJl feathers which compose the dust on batter^ 
flies* wings, and all the most interesting appearances of the 
minute parts of animals and vegetables, may be distinctly 
perfieived. 

Besides the discoveries in the heavens and in the minute 
parts of creation to which the study of the science of optics 
has led, its principles are capable of being directed to many 
important purposes in human life and society. By means 
of large burning mirrors and lenses the rays of the son have 
been condensed, so as to increase their intensity more than 
seventeen thousand times, and to produce a heat more thtui 
four hundred times greater than that of our common firefli 
which would serve for the combustion and fusion of numer- 
ous substances, which are infusible in the greatest heat that 
can be produced in our common furnaces. The property of 
a convex lens, by which rays proceeding from its focus are 
refracted into parallel directions, hfts enabled us to throw, 
from lighthouses, a strong light to great distances at sea. 
The large polyzonal, or ImUt up lenses, contrived by Sir D. 
Brewster, which may be made of any magnitude, and the 
elegant lamp of Lieutenant Drummond, — the one producing 
the most intense light yet known, and the other conveying 
it undispersed to great distances, — promise to introduce im- 
provements hitherto unthought of, and to diversify the noc- 
turnal scenery both of sea and land. For, in the progress 
of extensive national improvements, they might be made 
subservient, in connexion with carbnretted hydrogen gas, in 
enlivening and decorating the rural scene in the absence of 
the sun, and in guiding the benighted traveller in all hie 
joumeyings. For, when we consider the improvements, in 
almost every department of the social state, which haw 
been lately carried forward, it is surely not too much to ex- 
pect that, in the course of a century hence, our highwayi» 
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Tiflsges, hamlets, and even f ome of our moon and moan- 
tains, shall be lighted up with gas lamps, connected with 
mirrors and lenses, analoffoas to those which illuminate our 
cities and towns, and which direct the mariner, when ap- 
proaching our shores. The following figure shows the 
manner m which a large lens throws a light to great dis- 
tances. Let AB, Fig. ^ represent one of Sir D. Brewster's 

Fig.^. 
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polyzonal lenses, or any other large lens, and GK its focal 
distance ; if a himinous body CK, as the flame of a lamp, 
be placed at the focal point K, the rays of light, diverging 
from CK, after passing through the lens' AB, will proceed 
in a paralUl directum, AE, GH, BF, and may illummate ob- 
jects at very considerable distances. AB, Fig, 4, represents 
a section of the polyzonal lens built of ten different pieces. 
L, Fig, 5, exhibits a frimt view of the same lens. Could 
such lenses be constructed of the size of 6, 8, 10, or 12 feet 
diameter, they would produce a degree of heat from the 
solar rays far surpassing what has hitherto been effected, and 
be capable of throwing a brilliant light to immense dis- 
tances. 

Fig, 6 shows the mannei* in which a concave mirror TU 
reflects the light of a lamp VW, placed in its focus, to great 
distances, ft is in this way that the light of the Bell Rock, 
and other lighthouses, is reflected to more than thirty or 
forty miles distant. . 

Even the sciences of electricity and ^^o/uamwii might, in 
tome inftanoes, be rendered subservient to the operatums 
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of art. B; means of thi electrical fluid, models of eom- 
DiilU, wUei-pampe, and oireriet, showing the diamsl mo- 
tion of the earth, and the age and phaeei of ibe mooo, have 
been set in motion ) and Iheie can be no question, that, in 
the hands of genius, it might be " ' 



VTiun or lucnicm ahd oal 

im beta guided b; the hmnd of art lo perform mt 
oparmtioiu, bj Bplinm| large >tonn into ihiTen. Thit hui 
been eflectvd in the follaning msnnet : SuppOH AB to 
leprMMDt B itane or portion of a rock, which u intended lo 
be iplit into a ntimber of piecei. Into the midit of ihie ilone 
k long rod of iron, or conductor, CD, it inwitsd, which tat- 
miT*^'** in a point. When a ihundei-clouJ, m EF, paiaei 
om lb» atone, within iti ilrilUng diatanee of lh« earth, 
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jplit* it at oneo Into a mullituda of fiagmBnti. Thii Bipcit- 
pnnt, which appear* to have be«D Gist medfl in Fraaria, in 
1811, wu atLended with complete succeii, dnrin^ the fint 
■torm that pausd orei after the bar of icon wm iDMitcd in 

ithi, and other wotltera 

imightiuggeriaiuiel; 

I an object of importance 
la ucura mj piece of metidlic noikmanihip from rufE. It 
ia found that nhen metal* are pure and kept separate from 
each other, Ihey remain far a long time untarnished ; bat 
when itUojed, or placed in contact with other metals, tbej- 
eoon undergo oiiifalian. Coins composed of one metal are 
found more durable than those composed of two ; and the 
copper sheathing of sbips which is fasteneii with iron naila 
■oon undergoes conoaion. These effects are now explained 
on the principles of galvanism. When two metallic *ub- 
■lances of different kinds are connected hy moisture, they 
form what is called a gahanic circli; and, therefore, what 
one kind of metal is placed in contact with another, if either 
water or (he moisture of ihe atmosphere adheres to them, & 

SlTanic circle ie formed, and oxidation is produced. On 
IB ground the late Sir Humphrey Dav; Buggested the pro- 
priety of raatening the upper sheathing of i£ips with copper 
initead of iron nails. The same principle may be rendered 
of flXMnsive application, and may afford many useful hints 
to eiery artisan employed in working and combining melala, 
A knowledge of magveHam might also, in many cases, be 
directed to useful practical applications. This mysterioui 
power, in connexion with its polarity, ha* already enabled 
the miner and surveyor to trayenw the remotest comer* of 
' ■ ' " 3 trace their way back in lafety 

f thote subturaneous apartment*, 
jator to »teer his course with eer- 
ss ocean, to his " deBired haven." 
iS of the globe the magnetic power 
d it i* now found to have an inli- 
t, electricity, and galvanism. Of 
lacertained that iron, it* oiidesi 
!y lubetancSB susceptible of mag- 
gnetism of nicktl, though inferioi 
to he conaiderable ; and that of 
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ttkUt and Htanium U quite perceptible. Nay, the reeent 
diecoveriea of Arago have ^hown, ** that there is no subitanoe 
bat which, under proper circumstancea, is capable of exhib- 
iting unequivocal signs of the magnetic virtue." In conse- 
quence of a recent discovery of m. Oersted, '* we are now 
enabled to communicate, at and during pleasure, to a coiled 
wire, of any metal iiuUfferently, all the properties of a mag- 
net — ^its attraction, repulsion, and polarity, and thai even m 
a more intense degree than was previously thought to be 
possible in the best natural magnets." This discovery tends 
to enlarge our views of the range of magnetic influence, 
and to lead us to the conclusion that its powers may here- 
after be applied to purposes of which at present we can have 
no conception. Although the polarity of the magnet has 
been of incalculable service to mankind, particularly in pro- 
moting navigation and enlarging our knowledge of the globe, 
yet we have no reason* to believe that this is the only prac- 
tical purpose to which its powers may be applied, or the only 
feason why the Creator has so widely diffused its influence 
in the system of nature ; since, in his diversified operations 
in the material world, he so frequently produces a variety of 
effects from one and the same cause. It remains with man 
to prosecute his observations still more extensively on this 
eubject, and his industry will, doubtless, be rewarded with 
the discovery of qew relations, laws, and combinations, 
which may be susceptible of the most important practical 
applications in the arts which minister to the comfort and 
convenience of mankind. Even in its present state, the 
attractive property of magnetism is capable of being applied 
as a mechanical power, in certain pieces of machinery, 
akhough its application in this way has never yet been 
attempted on an extensive scale. 

The following fact shows how its attractive power has 
lately been applied for the prolongation of life, and the 
warding off of incurable disease, in the case of a useful class 
of our fellow-men. ** In needle manufactories the work- 
men ^ho point the needles are constantly exposed to 
excessively minute particles of steel which fly from the 
grindstones, and mix, though imperceptible to the eye, 
as the finest 'dust in the air, and are mhaled with their 
breath. The effect, though imperceptible on a short expo- 
sure^ yet being constantly repeated from day to day, pro- 
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duces a constitutional irritatioR, dependent on the tonio plop* 
eities of the steel, which is sure to terminate in pulmonary 
consumption ; insomuch, that persons employed in this kind 
of work used scarcely ever to attain the age of forty years. 
In vain was it attempted to purify the air, before its entry 
into the lungs, by gauzes or linen guards ; the dust was too 
fine and penetrating to be obstructed by such coarse expe- 
dients, till some ingenious person bethought him ,of that 
wonderful power which every child that searches for its 
mother's needle with a magnet^ sees in exercise. Masks 
of magnetized steel wire are now constructed and adapted 
to the foces of the workmen. By these the air is not merely 
strained but searched in its passage through them, and each 
obnoxious atom arrested and removed."* 

This interesting fact affords a striking proof of the useful 
purposes to which the powers and properties of natural sub- 
stances may be applied, when the mind is directed to con- 
template them in all their bearings, and to trace them to all 
their legitimate consequences. The attractive power of the 
magnet, considered not only in its relation to iron and steel, 
but to all other substances in which magnetical virtue is 
found in a greater or less degree to reside, might, therefore, 
in the hands of an ineenious mechanic, lead to many inter- 
esting experiments which might pave the, way for the most 
important practical results. 

The facts connected with the science of geology may like- 
wise, in many instances, be directed to practical purposes. 
From the researches which, of late years, have been made 
in the interior of the earth, geplogists are now pretty well 
acquainted with the position and alternation of its strata^ 
and with the different fossils which may be expected to 
abound in any particular district. Although these re- 
searches were undectaken chiefly with a view to ascertain 
the changes which have happened in the structure of our 
globe, and to support certain theories of the earth, yet they 
may frequently be of use to landed proprietors, to engineers, 
and to speculators in mining operations, so as to dbrect them 
in their investigations, and prevent them from embarking 
in schemes that may ultimately blast their expectations, ex- 
haust their resources, and lead to irretrievable ruin. The 

* Herschel's Prelim, Die, on Nat, Phihe, 
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niiiMniB 6ffi»ct« sometimes produced by ignonnee of this 
sobjeet are strikingly illustrated by the following fact >^ 

^ It is not many years since an attempt was made to es- 
tablish a colliery at Bexhill, in Sussex. The appearance 
of thin seams and sheets of fossil wood and wood-coal, with 
some other indications similar to what occur in the neigh- 
bourhood of the great coal-beds in the north of England, 
having led to the sinking of a shaft, and the erection of 
machincTy on a scale of vast extent, not less than eight 
thousand poUnds are said to have been laid out on this 
project ; which, it is almost needless to add, proved com- 
pletely abortive, as every geologist would have at once de- 
clared it must, the whole assemblage of geological facts 
being adverse to the existence of a regular coal-bed m the 
Hastings' ran<2 ; while this on which Bexhill is situated ie 
separated from the coal strata by a series of interposed beds 
of such enormous thickness as to render all idea of pene- 
trating through them absurd. The history of mining spec- 
ulations is full of similar cases, where a very moderate 
acquaintance with the us%ial order of nature^ to say nothing 
of theoretical views, would have saved many a sanguine 
adventurer from utter ruin."* 

The study of the various branches of Natural History 
might also be rendered productive of utility in different de- 
partments of the arts. It is quite evident that a scientific 
knowledge of Botany mXsBt be highly usefUl to gardeners and 
their labourers, and to ail who lake an interest in horticul- 
tural and rural operations. Not only a knowledge of the 
dasstfieation and arrangement of plants,, but also of their 
physiological structure alid functions, of their medicinal 
qualities, and of the chymical properties of soils and the 
difierent manures, will^ be found of considerable utility to 
such individuals. Zoology and Comparative Anatomy^ which 
describe the peculiar structure and habits of animals, both 
foreign and domestic, will convey various portions of inter- 
esting information to shepherds, cattle-dealers, and agricul- 
turists of every deecription. An acquaintance with Miner- 
alogyt which treats of the solid and inanimate materials of 
our globe, — the eaithy, saline, inflammable, and metallic 
snbcitanoes of which it is composed, must be interesting to 

^ Hen^chers Discourse, &c 
P 



BBd for propelling vesiels "Inng liven and acron the Dcsu. 
" It hai armed," uj9 Mr. JeSre;. " the fnblfl hanJ of man 
with a pow«r to which no limiu caa be ungned — completed 
the dominion of mind aver the mo*t refractorf qualitiea of 
matter, and laid a auTa foundation foT all thoae Riture mir- 
acles of mecfaanie power which are to aid and renanl th* 
labonra of siter geneiationa." The Rnt peraon who appeart 
to have entertained the idea of emplojing ateam foi pro- 
pelUng veuels wai Mr. J. Hulls, ia the jear 1736. But U 
waanot till IS07, whon Mr. Fulton launched, at New-YoA, 
the flrat (leamboat ha had conitiucted, that navigation by 
•team wai introduced to general practice, which may there- 
fbre be conaiderad aa the epoch of the invention. In a few 
yeara every river and hay in the United Stalea became the 
■cede of ateam navigation. In 1622 there were mora than 
360 ateam-veaeela connected with theae Statea, >ome orihem 
«f eight and nine bandrcd t«u bordeni tnd bj thia Uin^ 
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tk«y an BMve than daoliM. In 1819 an «ipe» 
left Piariiuig, dMcended Um Ohio in ■teamboiiU for 
1100 miles, and Uim» eacending the npid Miisouri, proceeded 
to the distance of no less than two thousand five hundred 
miles. They have now heen introduced into eveiy countiy 
in Europe. On the principal riven and seas connected 
with the British isles, and even in the Scottish lakes, these 
vessels are sweeping along in majestic pomp, against wind 
and tide, diversi^ing the sceneiy through which they pass, 
and transporting travellers and parties of pleasure to their 
destination, with a rapidity unexampled in former ages. On 
the Clyde alone more than fifty or sixty steam-vessels ara 
constantly plying. The scenery of the Rhine, the Rhone, 
the Elbe, the Seine, the Danube, the Wol^a, the lakes of 
Constance and Geneva, and of many other rivers and inland 
seas, is now enlivened by these powerful machines, convey- 
ing goods and passengers in every direction. Even the 
Atlantic Ocean, an extent of more than three thousand miles, 
has been traversed by a steamboat in twenty days ; and the 
period, we trust, is not far distant, when the Red Sea, the 
Persian Gulf, the Bay of Bengal, the Indian Ocean, the 
Mediterranean, the Euxine, the Gulf of Mexico, and even 
the wide Pacific, will be traversed by these rapid vehicles^ 
convejring riches, liberty, religion, and intelligence to the 
islands of the ocean, and forming a bond of union among 
all nations. 

The admirable improvements in the construction of «<Mm> 
carriage* which are now going forward are no less worthy 
of attention. The rapid movements of these machines, 
which have been lately introduced on the Liverpool and 
Manchester railway, and the security and comfort with 
which they are attended, have excited the astonishment of 
every beholder. And no wonder, — since goods and passen- 
gets are now conveyed between these cities with a velocity 
of neariy thirty miles an hour ! so that it may be said, with 
the strictest propriety, that the steam-engine is the most 
brilliant present ever made by philosophy to mankind. 

The discovery of earbureited hydrogen ga»f and its appli- 
cation to the purpose of illuminating our dwelling-houses, 
streets, and manufactories, may also be considered in refer- 
ence to the arts. Every city, and every tovm of a moderate 
lize^ is now enlivened with the splendid brilliancy produced 
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from this invisible substance ; pipes for its converanett lunra' 
been laid, of many hundred miles in extent, ana diverging 
into numerous ramifications, and thousands of artists are 
employed in- conducting its manufacture, and forming tubes 
and other devices for distributing it in all directions. 

Now, since the inventions to which I am adverting are 
founded on chymical and mechanical principles, and on the 
discoveries of modern science, and since many thousands of 
mechanics are now employed in constructing the machinery 
connected with these inventions, and in conducting its ope- 
rations both by sea and land, it is of the utm08t importance, 
in order to their being fully qualified for their respective de- 
partments, that they understand the scientific principles 
which enter into the construction of such' machines and 
engines, the peculiar uses of every part, the manner in 
which the chymical agents employed operate, and the effects 
which, in any given circumstance, they must necessarily 
produce. In particular, it is indispensably necessary, that 
enpne'tnerii and others employed for directing these ma- 
chmes when in operation, should be acquainted with every 
part of their structure, and the principles (m which their 
movements depend ; for the comfort and safety of the pub- 
lic are dependent on the caution and skill with which they 
are conducted. How could any man be qualified for such 
an office without some portion of scientific knowledge 1 and 
how could travellers in such vehicles consider their lives and 
property secure, if they were not guided by men of intelli- 
gence and prudence 1 To the want of such caution and 
skill are chiefly to be attributed most of the disasters and 
fatal accidents, connected with such operations, which have 
hitherto taken place. 

Besides the agriculturists, manufacturers, mechanics, and 
artificers alluded to above, there are numerous other classes 
to which similar remarks will apply. In short, there is 
flcaicely an individual, however obscure, in any department 
ci society, but may derive practical benefit from an acquaint- 
ance with science. *' The farm servant or day labourer,'* 
says Lord Brougham, ** whether in his master's employ 
or tending the concerns of his own cottage, must derive 
great practical benefit, — must be both a better servant, and 
a more thrifty and, therefore, comfortable cottager, for 
knowing something of the nature of soils and nuuiaie% 
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chjmittiy teaohei, and lomethiiig of the btbitt of 
ttnimds, and the qualitiea and growth of planta, which he 
fifiams from natural history ana chymiatry together. In 
truth, though a man is neither a mechanic nor a peasantf 
but only one haring a pot to boil, he is sure to learn from 
edenoe lessons which will enable him to cook his morsel 
better, sa've his fuel, and both vary his dish and improve it^ 
The art of good and cheap cookery is intimately connected 
with' the principles of chymical philosophy, and has received 
much, and will yet receive more, improvement from their 
a|>plication." Nay, even the kilehen maid^ the laundry 
mud, and the mistress of every 'family, may derive many 
useful hints from the Researches of science. The whole art 
of cookery is a chymical operation, and so are the arts of 
washing, dressing, bleaching, and dying. By a knowledge 
of the naturo and properties of the acids and other chymi^ 
efibstanoes, they would learn how to eradicate stains of ink, 
grease, ^« from cotton, linen, woollen, and silks, in the 
eaiest and most effectual manner, and many other processes 
of groat utility in domestic life. Even the art of kindlinff a 
fire, and of stirring it when kindled, depends on phUo- 
fiophical principles. For example, the stirring of a fire is of 
use, because it makes a hollow, where the air being rarefied 
by the adjacent heat, the surrounding fM rushes into the 
partial vacanm,' and impa];ting its oxygen, gives life to the 
fire, and carries the flame along with it. On this principle 
the following rules aro founded :-— 1« Never stir a nra when 
fresh coals are laid on, particularly when they are very 
email, because they immeaiately fall into the vacuum, and 
proveut the access of the oxygen of the atmosphere, which 
IS the principle of combustion. 2. Always keep the bottom 
bar clear, because it is there chiefly that the air rushes in to 
nourish the fuel. 3. Never begm to stir at top, unless 
when the bottom is quite clear, and tha top only wants 
breakinff, otherwise the unkindled fuel may be pressed down 
in a body to the bottom, and the access of atmospheric air 
frtrevented. 

^ Illustrations, of a similar kind, of the practical applica* 
tions of science, might have been given to an almost indefi- 
nite extent ; but the above specimens may suffice as cor- 
roborative of the general position^-that scientific knowledge 
would render mechanics and manufacturers of all descrip* 

P2 
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ttont more tkiliul in the proseeatioii of their leipectihrv 
employments. 

Some, however, may be. disposed to insinuate, that it ir 
quite enough for philosophers to ascertain principles, and 
to lay down rales founded upon them, for the direction of 
the mechanic or artisan ; or, that it is only requisite that 
the directors and superintendents of chymical prooesaes and 
mechanical operations should be acquainted with that por- 
tion of science which is necessary for their peculiar depart- 
ments. But it is easy to perceive that a mechanic who 
works merely by rules, without knowing the foundation or 
rtasons oi them, is only like a child who repeats his cate- 
chism by rote, without attaching a single idea to the words 
he utters, or like a horse driving, a thrashing-machine, with- 
out deviating from the narrow circle to which he i& necessa- 
rily confined. When any accident occurs, when the cir- 
cumstances of the case are somewhat changed, when the 
same principle on which he generally proce«is requires to 
be applied to a new object or mode of operation, he either 
blunders his work or feels himself utterly at a )oss how to 
proceed. The least deviation from his accustomed trammels 
puts him out, because he has no clear and comprehensive 
view of the principles on which his practice depends. 
Hence we uniformly find that a man of scientific acquire- 
ments will easily comprehend the plan of any new machine 
or architectural operation, and be able to execute it, while 
he who works only by square and rule will hesitate at every 
step, and perceive innumerable difficulties in his way. To 
confine artists to mere rules, without a knowledge of the 
principles on which they are founded, is to degrade their 
mtellectual nature, to reduce them to something like mere 
machines, to render them less useful both to themselves and 
to their employers, and to prevent the improvement of tho 
liberal and mechanical arts. 

The following instance vmlj be stated as a specimen of 
the advantages of chymical knowledge^ and of .the practical 
purposes to which it may be applied in different regions of 
the globe. — ^A young Parisian of the name- of Leger went 
on a commercial adventure to £gypt in the year 1822 ; but 
tkiring some of the convulsions of that unsettled country* 
he lost the little property with which he was intrusted, and 
was forced to make a precipitate retreat from Sues to Aledc- 
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BBAria. He ninained iDine time at Alexandria^ deatitote 
and almost hopeless. But the talent of observation, and 
the social habits characteristic of his countrymen, came to 
his aid : in a lucky moment he formed the resolation of 
retriovinff his fortune by introducing the luxury of ice into 
the parched land of the Ptolemys. This common product 
of wintry regions is known to be as grateful to the languid 
natives of tropical climates as ardent spirits are to the be- 
numbed inhabitants of the Polar Circle. Having succeeded 
in effecting a return to his family, the enterprising Parisian 
was enabled by the friendly assistance of Gay Lussac and 
Thenard, ta adopt the best means that chymistry could de- 
vise for the preservation of ice, both during the voyage, and 
after its arrival in a sultry latitude ; and at leneth set out 
from Paris with his inventions, and arrived safely at Alex- 
andria, in April, 1823. The sovereign of Egypt, Mohammed 
All, was delighted at this novel addition to oriental lux- 
uries ; and, besides valuable presents, gave the inventor the 
exclusive right for five years of importing ice into his do- 
minions. This privilege is estimated to be worth one mil- 
lion of francs, or nearly 50,000/. In ancient times the 
world was enlightened by the learning of Egypt ; the 

greatest philosophers travelled thither as to the fountain- 
ead of science : but the land of Sesostris and Alexander 
has now become the prey of the ferocious Moslem ; and 
whatever she enjoys of art, knowledge, or civilization she is 
compelled to receive from the once barbarous regions of the 
West.* 

II. Scientific knowledge will not only render persons 
more skilful in their respective employments, but toiU enable 
them to make improvements in the arts, and in the physical 
sciences wth u^h they are connected. 

It has frequently been affirmed, that many useful inven- 
tions have been owing to chance, and that persons ignorant 
of science have stumbled upon them without any previous 
inyestigationj. It is not denied that several inventions have 
originated in this way, but they are much fewer than is 
generally imagined ; and, in almost every instance where 
chance suggested the first hint of any invention, the future 

* Scots Mechan. Mag. 182& 
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impioveiiientg wei^ directed by the hand of getiios and thtf 
aiai of science. It is said that the invention of the telescope 
was owing to a spectacle-maker's boy having accidentally 
taken up two convex dasses of different focal distances, and 
placed the one near his eye and the other at a eohsiderable 
distance, when he perceived, on looking through them, the 
spire of a neighbouring church turned upside down, iind 
much larger than its usual size. The father of the bofi 
amazed at this singular appearance, bethought himself of 
adjusting two glasses on a board, supporting them in two 
brass or wooden circles, which might be removed nearer to 
or farther from each other at pleasure, as in the following 
figuie where A reprosents the object, B the lens next the 

Tig. 24, 




object, a the inverted image formed by it, C the glass next 
the eye, and D the sliding board on which it was fixed, for 
adjusting the focus. Such appears to have been the first 
rude construction of the telescope. But so long as the inven- 
tion remained in this state it Was of little bcnrat to sopiety^ 
It was not before Galileo, a philosopher of Tuscany^ heard 
of the circumstance, and entered into investigations on the 
refraction of iight and the properties of lenses, that this 
noble instrument was improvisd and directed to the heavens 
for the purpose of mining astronomioal discoveries ; and all 
the subsequent improvements it has received have been the 
reiult of reasonings, and experimental investigations, con*- 
ducted by men of science. Sir Isaac Newton, in consequence 
ufhu experimentt and difcoveries respecting Hght and coUmrsi 
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detflcted tbe trae eaiiBe of the imperfoction of ^e com- 
mon refracting telescope, and snggested the sabstitation of 
metalline specula instead of lenses, which led him to the 
invention of the reflecting telescope ; and Mr. Dollond, tn 
consequence of his imtestigoHons and experiments respecting 
the different degrees of refraction and divergency of colour 
produced hy different kinds of glass, eiFected the greatest 
improvement that had ever been made on the refracting 
telescope, by producing an image free of the imperfections 
caused by the blending of the prismatic colours. And we 
have reason to believe, that the further improvement of this 
telescope will chiefly depend on ascertaining the true chym- 
ical composition of flint-glass for achromatic purposes, and 
the proper mode of conducting its manufacture, which may 
lead to the construction of instruments of this kind on a 
more extensive scale than has ever yet been attempted, and 
to discoveries in the celestial regions far beyond those which 
have hitherto been made. But such improvements can 
never be effected, unless by numerous experimental investi- 
gations, conducted by those whose minds are thoroughly 
imbued with the principles of chjrmical and optical science.* 

* Oneof the latest improvements on achromatic object-glasses 
was miide by a foreigner of the name of Gvinand^ who was 
originally a cabinet-maker. After acquiring a knowledge of the 
principles of optics, and of the mode of constructing telescopes, 
ne applied himself particularly to ascertain the proper composi- 
tion oifUfO^lus for achromatic purposes; and, after spenetii^ 
tw^ty or tlurty years in making experiments— casting one pot 
of glass after another, and meeting with frequent duappomt- 
ments, — ^he at length succeeded in obtaining fflass for achromatic 
telescopes, of larger dimensions and of a quahty superior to what 
could formerly be procured. Of this glass was formed the 
largest triple achromatic telescope ever constructed, which was 
lately erected in the observatorv of the university at Dorpat, 
nnder the direction of M. Fraunhofer. This glass is perfectly 
free from veins, and has a greater dispersive power thui any 
obtained before. The diameter of this object-glass is almost ten 
inches, and its focal distance fifteen feet. It has four eye-pieces, 
the lowest magnifying 175 tunes, and the highest 700 times. 
Mr. Tulley of Islington lately constructed, of sunilar materials, 
manufactured by the same artist, a telescope whose object-glass 
is about seven inches diameter, and its focal length twelve feet, 
which id.now in the possession of Dr. Pearson. The piece en 
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With ngaxd to ih» invention and improvament of thtf 
aUam-^ngine — a tlorr has been told ** that an idle boy being 
employed to atop and open a valve, saw that he could eave 

fUnt-glaaa of wbich the concave lena was foimed cost Mr. Tulley 
about thirty guineas. Unfortunately for sdence, the ingenious 
artist (Gomand) is now dead, and it is uncertain wheUier he 
hfts left any particular details of his process behind him. The 
possibility, however, of procuring glass for the construction of 
very large achromatic telescopes is now put beyond a doubt. 

The unscientific reader may acauire a general idea of an 
achromatic object-glass from the following figure, — where Al> 
represents a double unequally convex lens of crowtrghutf CB a 
double concave of. JUnt-gUusj and £F another convox lens of 
crown-^lass. These are placed together in the manner repre^ 
sented m the figure, ana form what is called an achromatic 

Fig. 25, 




object-glass,— the term achnmuUU signifying free of eofour^ 
Sometunes only two lenses, a convex of crown, and a concave 
of fiint-glaas, are combined for the same purpose. In the case of 
a single convex glass, the image formed is blended with the 
prismatic colours, which come to foci at different distances from 
the lens, and consequently produce a comparatively indistinct 
image, which will not admit of a high magnifying power. But 
the achromatic lens, forming an image without colour, wiU bear 
a larger aperture, and a higher magnifying power, than a com- 
mon refinctor of the samelength. So .great is the difference — 
that an achromatic telescope of Dollond, only three feet ten 
inches in length, was found to equal, and even excel, the famous 
aerial telescope of Huygens of 123 feet focal length, and the* 
gentlemen present at the trial agreed that ** the dwm was fairly 
a mateh for the giant." The principal obstacle to their construc- 
tion on a large scale is, the aLfficmty of procuring large pieces 
of flint-glass free of veins, and of a proper dispersive quahty. 
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ynwelf the trouble of attending and watching it, by fixing a 
plug upon a part oi the machine which came to the place at 
the proper times, in consequence of the general movement." 
Whether or not this story has any foundation in tnitb<<^«er> 
tain it is, that all the most useful improvements in this 
engine have been the result of the most elaborate researches 
and investiffations of scientific truths. The first distinct 
notion of the structure and operation of this powerful 
machine appears to have been given by the Marquis of 
Worcester, in 1663, in his "Century of Inventions." Its 
subsequent improvements by Savary, Blackey, Newcomen, * 
Beighton, and ritzgerald were the results of pfayeical know- 
ledge, of mechanical skill, and of the most laborious investi- 
Sations. Its latest end most important improvements by 
It. James Watt were owing no less to the scientific 
knowledge which adorned his mind, than to his mechanical 
ingenuity. He was a man of a truly philosophieal mind, 
eminently conversant in ell branches of natural knowledge, 
end the pUpii and intimate friend of Dr. Black, and had 
attended the lectures of that distinguished philosopher in 
the university of Glasgow. And he often acknowledged 
<( that his first ideas on this eubjeet were acquired by his 
attendance on Dr. Black's chymical lectures, and from the 
consideration of his theory of latent heat, uid the expansi- 
bility of steam." We may therefore reet assured, that all 
the ratare improvements and new applications of this noble 
invention will be the result of physical and chymical know- 
ledge combined with mechanical skill ; and, consequently, 
ne artisan can ever expect to be instrumental in bringing 
the steam-engine to it« highest pitch pf improvement, and 
in directing its energies to all the purposes to which they 
may be applied, unless the pursuits of science occupy a con- 
eiderable share of his attofttion. 

The first hint of the Mariner's eompMss is generally sup- 
posed to have been owing to chance. Some persons may 
have accidentally observed, that when a small loadstone is 
suspended in water on a piece of wood or cork, its ends 
pointed towards the south and north. Such experiments 
eeem to have been applied at first for mere amusement, and 
to excite astonishment in the minds of the ignorant and 
illiterate. But it was not till some genius possessed of sci- 
ence and of Tefleeting powers seised the hint thus given, 
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that it was applied to the important purpose of directing tbe 
mariner in his course through the pathless ocean. And 
to science we are indebted for the manner of determining the 
declination of the needle, in all parts of the world, by means 
of the azimuth compass, and thus rendering it an accurate 
guide to the navigator in every region through which he 
moves. The discovery of that peculiar principle termed 
Galvanism was partly owing to accident. While Galvani, 
professor of anatomy at Bologna, was one day employed 
in dissecting a frog, in a room where some of his friends 
were amusing themselves with electrical experiments, one of 
them having happened to draw a spark from the conductor, 
at the same time that the professor touched one of the nerves 
of the animal, its whole body was instantly shaken by a 
violent convulsion. Having afterward suspended some frogs 
from the iron palisades which surrounded his ffarden, by 
means of metallic hooks fixed in the spines of their backs, 
he observed that their muscles contracted frequently and in- 
voluntarily, as if from a shock of electricity. Such facts, 
presented to the view of unscientific persons, might have 
produced nothing more than a gaze of wonder ; perhaps 
supernatural powers might have been resorted to in order to 
account for the phenomena, and in a short time they might 
have been forgotten as a vision of the night. But such sci- 
entific minds as those of Yalli, Yolta, Monro, Fowler, Davy, 
Humboldt, and Wollaston, having seized upon these facts, 
having contemplated them in every point of view, and in- 
stitute experiments of every description in relation to 
them — ^most astonishing discoveries in science have bieen 
brought to light — the whole aspect of chymistry has been 
changed, and numerous improvements introduced into the 
practice of the useful arts. Alkalis have been decomposed, 
new metallic substances discovered, the cause of the corro' 
sion of metals ascertained, and the means determined by 
which it may be efiectually prevented. 

It is a truth which the whole history of science fully cor- 
roborates, that very few important discoveries have been 
made by accident or<by ignorant persons, whose minds were 
not directed to the particular object of research. On the 
other hand, we have every reason to believe, that there are 
many facts and circumstances which have passed under the 
inspection of untutored minds, which) had they come within 
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tile rvngB of in^n of seienoe, would hiiTe led to many OMfiil 
ioTentions which are yet hid in the womb of Aitority, and 
which will reward the industry of more enligrhtened genera- 
tions. The inventions to which we have now adverted, and 
many others, where chance saggested the first rode hints, 
would, in all probability, have lain for ages in obscurity, 
without any real utility to mankind, had not the genius of 
8cien<!e seized upon them, viewed them in all their bearingsi 
and traced them to all their legitimate consequences and re- 
sults. Had the telescope, the steam-engine, and the mari- 
ner's compass, in their first embryo state, remained solely in 
the hands of ignorant empirics, they might have been re- 
served merely as playthings, for the purpose of vulgar 
amusement, or exhibited by cunning impostors to aid their 
deceptions, or to produce a belierof their supernatural 
powers. But science snatched them from the hands of the 
ignorant and the designing, and having added the requisite 
improvements, bequeathed them to mankind as the means 
of future advancement in the paths of knowledge, and in 
the practice of the arts. 

It may be laid down as a kind -of axiom, to which few ex- 
ceptions will occur, that great discoveries in science and im- 
provements in art are never to be expected but as the result 
of knowledge combined with unwearied investigation. This 
axiom might he illustrated, were it necessary, nom what we 
know of the past ' history of our most useful inventions. 
The celebrated M. Huygens — who first discovered the means 
of rendering clocks exact by applying the pendtUunij and 
rendering all its vibrations equal by the cycloid — was one 
pf the first mathematicians and astronomers of his age. He 
had long kept the object of his pursuit before his mind, he 
plied his mechanfcal' ingenuity m adapting the machinery 
of a clock to the maintaining of the vibrations of a pen- 
dulum, and by his mathematical knowledge investigated the 
theory of its motion. By the 'aid of a new department of 
geometrical science, invented by himself, he showed how to 
make a pendulum swing in a cycloid, and that its vibrations 
in thif curve are all performed in equal times, whatever be 
their extent. The ingenious Mr. Robert Hooke who was 
the inventor of spring or pocket watches, and of several 
astronomical instruments for making observations both at 
sea and land — ^was eminently distinguished for his philo* 

Q 
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•ophical and mathematical acquiranents. From his eariieal 
yean he discoYeied a genius for mechanics, and all his other 
knowledge was brought to bear upon his numerous inven- 
tions and contrivances. Otto Guerieke, who indented the 
air-pump, was one of the first mathematiaans of his time ; 
and the honourable Robert Boyle, who improved this vain- 
able instrument, was one of the most iUustrioas philoso* 
phers of the age and country in which he lived. Mr. Fer* 
guson, the inventor of several orreries, the astronomical 
lotula, the ectipsarian, the mechanical paradox, and other 
astronomical machinery, had, from his earliest years, devoted 
the greatest part of his time to the study of mechanics, and 
the physical and mathematical sciences with which it is con- 
nected, as appears from the numerous popular works which 
he published on these subjects which are still in extensive 
circulation. The late Mr. Arkwright, the inventor of the 

r' ining jenny, devoted many years to the study of me* 
nicB and to the improvement of his invention, till he was 
perfectly conversant in every thing that relates to the. con- 
struction of machinery. This admirable invention, by 
which a pound of the finest cotton has been spun by ma- 
chinery into a yam extending more than lid miles, was not 
the result of chance, but of the most unwearied study and 
attention in regard to every circumstance which had a 
bearing on the object of his pursuit : and as he had not 
originally received any thing like a regular scientific educa^ 
tion, his acquirements were the result of his own applica*^ 
tion and industry. '* The new process of refinin^f sugaii 
by which more money has been made in a shorter time, and 
with less risk and trouble, than was ever perhaps gained 
fiN>m an invention, was discovered by an accomplished 
chymist, £. Howard, brother of the Duke of Norfolk^ and 
was the fruit of a long course of experiments, in the pro- 
gress of which known philosophical principles were con- 
stantly applied, and one or two new principles ascertained.*' 
There are few inventions of modem times that have been 
more directly the result of philosophical knowledge and ex- 
periment than the safety^lamp, mvented by that accom- 
plished chymist, the late Sir Humphrey Davy. He insti- 
tuted a series of philosophical expenmeihts, with the expresa 
purpose of constructing, if possible, a lamp by which the 
miner might walk through a body of fire-damp in his sub- 
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ttnttiaoai apaTtmenti without danger of an exploaion ; and 
the flucoeM with which his investigations were attended led 
to one of the most beautiftti and useful inventions which die* 
ttnguish the period in which we live.* Had this ingenious 
phuosopher been ignorant of the nature and propeities of 
earburetted hydrogen gas, of the composition of atmospheric 
air, of the nature of combustion, and of the general princi- 
ples of chjmical science, he could never have hit upon the 
eanstraction of this admirable instrument, and the usefid 
miner would still have been left to grapple with his invisible 
enemy (the fire-damp) without any means of escaping from 
its destructive agency, f 

* See Appendix^ Na IX. 

t It is more than probable^ that fatal accidents have occurred 
in coal-mines where these lamps have been used, owing to the 
ignorance and inattention of some of those artists who have 
been employed in forming the wire-gmae. with which they ate 
surrounded. A friend of mine, who performed a great variety 
of experiments with this instrument, with every combination of 
explosive gas, informed me, that, with a lamp surrounded with 
w^e-gauze, manufactured by an artist in a town in the north of 
England, and voho tuppUed it for the use of the mtn8r«— an explosion 
unuormly took place when the instrument was placed in a body 
of inflammable gas. He suspected that the apertures in the 
wire>gauze were too large, ana remonstrated with the artist on 
his want of accuracy ; and it was not bofbre he procured gauze 
with smaller apertures that - his experiments succeeded ; and 
they were attended with complete success in every future ex- 
permient, after the gauze was changed. So small was the dif. 
fetence in the contexture of the two pieces of the piuze, that, 
to a common eye, jt was scarcely perceptible. It is found by 
experiment, that the apertures in the gauze should not exceed 
one-twentieth of an inch square, and that wire from one-fortieth 
to one>sixtieth of an inch diameter is the most convenient Had 
the artist alluded to known how to perform experiments with 
this instrument, and tried the effects of his gauze before he sold 
it for the purpose intended, such serious plunders would not 
have been committed, who knows but the deficiency in the 
gauze alluded to might have been the cause of the destruction 
of several lives in the pits where it was used 7 for it is a certain 
fact that accidents from explosions are occasionally recurring, 
even in mines where these lamps are generally in use. Hence 
the necessity of chymical knowledge and attention to scientific 
accuracy in those who are the manufacturers of instruments of 
this description— on the accmtte ^construction of which the 
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We may farther remark, that the mechanic whoee mind £» 
enlightened with scientific knowledge has a mueh greater 
chance of being instrumental in improving the arts than the mere 
chymist or philosopher. While the mere philo8ot>her ie dem- 
onstrating principles and forming theories in his closet, and 
sometimes performing experiments, only on a small scale,— 
the workman, in certain manufectories, has a daily opportu- 
nity of contemplating chymical processes and mechanical 
openUions on an extensile scale, and of perceiving numberlese 
modifications and contrivances, which require to be attended 
to* of which the mere scientific speculator can form but a very 
faint and inadequate conception. Being familiar with the most 
minute details of every process and operation, he can perceive 
redundancies and defects imperceptible to other observers ; 
and, if he has an accurate knowledge of the general princi- 
ples on which his operations depend, he must be best quali- 
fied for suggesting and contriving the requisite, improve- 

livQs and comforts of a useful body of the community may de- 
pend. I Imow not whether it be customary to put the safety- 
lamp into the hands of the miner, without first trying its effi- 
ciency for resisting the effects of explosive ^ses. If it is not, 
it is a most glaring and dangerous oversight ; and there can be 
' no question, that to the neglect of this precaution are to be at- 
tributed many of those explosions whicn have taken place in 
the mines where this lamp has been introduced. Besides, such 
neglects have a direct tondency to detract from the merits of 
this noble invention, to prevent its universal adoption, and to 
render uncertain its efliciency for warding off destructive ex- 
plosions. But from the experiments alluded to above, which 
were performed with the greatest care, and with every possible 
combmation of explosive gas, and frequently exhibited in pri- 
vate, and before large pubUc audiences-^the efficiency of this 
lamp for resisting the effects of fire-damp is put beyond the 
shadow of a doubt. It is known to be the practice of some 
miners occasionally to screw off the top of their lamp, in order 
to enjoy the benefit of more Ught than what shines through the 
wire-gauze. Such a practice ought to be strictly prohibited, 
and the instrument, if possible, rendered incapable of being 
opened at top — a practice which may probably have been the 
occasion of several explosions. If the workmen in mines were 
carefully instructed in the general principles of chymistryi and 
particularly in the nature of combustion, explosions, mi tho 
qualities ol the different gases, they would not dare to hazard 
such dangerous experiments. 



ORiem OF V8EFVL mTEMTIOlm. 185 

nentf . As the meehanie is constantly handlinff the tools 
and materials with which new experiments and improfo- 
ments may be made,— observing the effects of eeitain eon. 
trivances, and of deviations irom established practice,— -and 
witnessing the chymical and mechanical actions of bod&es 
on each other, — he has more opportanities of observation in 
these respects, and, consequently, is more likely than any 
other class of society to strike out a new path which may 
load to some useiiil invention in the arts, or discovery in the 
sciences.* But' if his mind is not imbued with knowledge, 
he trudges on, like a mill-horse, in the same beaten track, 
and may overlook A thousand opportunities of performing 
experiments, and al thousand circumstances which might 
suggest new improvements. 

In short, in so far as chance is concerned in new discov- 
eries and improvements in the arts, the scientific mechanic 
has a hondred chances to one, compared with the ignorant 
artificer, that, in the course of his operations, he shall hit 
upon a new principle or improvement : his chances of sudi 
results are even superior to those of the most profound phi- 
losophers who never engage in practical operations, as he 
is constantly in the way of perceiving what is useless, de- 
fective, or in any way amiss m tbe common methods of pro- 
cedure. To use a common expression, " he is in the way 
of good luck, and if he possesses the requisite information, 
he can take the advantage of it when it comes to him.*' 
And should he be io fortunate as to hit on a new invention, 
he will probably enjoy, not merely the honour which is at- 
tached, to a new discovery, but also the pecuniary advantages 
which generally result from it. 

We have, therefore, every reason to hope, that, were sci- 
entific knowledge universally diffused among the workinip 
classes, every department of the useful arts would proceed 
with a rapid progress to perfection,* and new arts and inven- 
tions, hitherto unknown, be introduced on the theatre of the 
world, to increase the enjoyments of domestic society, and 
to embellish the foce of nature. No possible limits can be 
assigned to the powers of genius, to the resources of sci- 
ence, to the improvement of machinery, to the aids to be 
diifi!^ ftom ebyamnl researches, and to the ikill uid i»> 

* See Appendix, Na X. 
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daitry of mechanics and laboorera when guided by the light 
which scientific discoveries have diffused around them. 
Almost every new discovery in nature lays the foundation 
of a new art ; and since the recent discoveries of chymistiy 
lead to the conviction, that the properties and pcwers of ma" 
Urial substances are only beginning to be discooerei — the 
resources of art must, in some measure, keep pace with our 
knowledge of the powers of nature. It is by seizing on 
these powers, and employing them in subserviency to his 
designs, that man has been enabled to perform operations 
which the whole united force of mere animal strength could 
never have accomplished. Steam, galvanism, the atmo- 
spheric pressure, oxygen, hydrogen, and other natural agents, 
formerly unnoticed or unknown, have been called into ac- 
tion by the genius of science ; and, in the form of steam- 
boats and carriages, Voltaic batteries, gasometers, and air- 
balloons, have generated forces, effected decompositions, 
diffused the most brilliant illuminations, and produced a 
celerity of motion both on sea and land which have aston- 
ished even the philosophical world, and which former gen- 
erations would have been disposed to ascribe to the agencies 
of infernal demons. And who shall dare to set boundaries 
to the range of scientific discovery — or to s^y, that princi- 
ples and powers of a still more wonderful and energetic 
nature, shall not be discovered in the system of nature, cal- 
culated to perform achievements still more striking and 
magnificent ? Much has, of late years, been performed by 
the application and combination of chymical and mechan- 
ical powers, but much more, we may confidently expect^ 
will be achieved in generations yet to come, when the physi- 
cal universe shall be more extensively explored, and the 
gates of the temple of knowledge thrown open to all. Fu- 
ture Watts, Davys, and Arkwrights will doubtless arise, with 
minds still more brilliantly illuminated with the lights of 
science ; and the splendid inventions of the present age be 
far surpassed in the *' future miracles of mechanic power," 
which will distinguish the ages which are yet to come. But, 
in order to this ^* wished-for consummation," it is indispen- 
sably requisite that the mass of mankind be aroused from 
their slumbers, that knowledge be universally diffused, and 
that the light of science shed its influence on men of every 
nation, of every pisofession, and of every rank. And i^ 
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H^foagfa apathy or avarice, or indulgence in tentoal piropen- 
ifties, w« lefuse to lend oar helping hand to this object, now 
that a spirit of inquiiy has gone abroad in the world — society 
may yet relapse into the darkness which enveloped the hu- 
man mind daring the middle a^es, and the noble inventions 
of the past and present age, like the stately monuments of 
Grecian and Roman art, be lost amid the mists of ignorance^ 
or blended with the ruins of empires. 

III. The knowledge and mental activity connected with 
the improvement of the arts would promote the external com- 
forts of mankind^ particularly of the lower orders of society •>. 

Since the period when the arts began to be improved, and 
a spirit of inquiry after knowledge was excited among the 
middling and lower orders, many comforts and conveniences 
have been introduced, and a new lustre appeara on the fiice 
of general society. In many places the aspect of the 
country has been entirel^f changed ; the low thatched cot- 
tage of the farmer has arisen into a stately mansion, the 
nmsome dunghill, wh^h stood within two yiuds of his door, 
has beeti thrown into a spAcious court at a distance from his 
dwelling, and his offices display a neatness and elegance 
which seem to vie with those of the proprietor of the soil. 
The gloom^ parish church, with its narrow aisle and tottering 
belfrey, has been transformed into a noble lightsome edifice, 
and adorned with a stately spire towering above all sur- 
rounding objects ; and the village school, within whose 
narrow walls a hundred little urchins were crowded, like 
sheep in a fold, has now expanded into a spacious hall. 
Narrow dirty paths have been improved, roads formed on 
spacious plans, canals and railways constructed, streets 
enlarged, waste lands cultivated, marshes drained, and the 
interior of houses decorated and rendered more comfortable 
and commodious. In districts where nothing formerly ap- 
peared but a dreary waste, print-fields have been established, 
eotton-mills, founderies, and other "manufactories erected, 
villages reared, and the noise of machinery, the tolling of 
bells, the sound of hammers, the buzz of reels, and the hum 
of human voices and of ceaseless activity, now diversify the 
Bcene where nothing was formerly heard but the purling 
stream or the bowlings of the tempest. , In certain parts of 
the eountry wl^ere the passing of a chariot was a kind of 
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omf. In most insUnces it will be found that ignorance is 
the fruitful source of indolence, waste, and extravagance, 
and that abject poverty is the result of a want of discrimi- 
nation and proper arrangement in the management of do- 
mestic affairs. Now, the habits of application which the 
acquisition of knowledge necessarily prjoduces would natu- 
lally be carried into the various departments of labour 
peculiar to their stations, and prevent that laziness and inat- 
tention which is too common among the working classes, 
and which not unfrequently lead to poverty and disgrace. 
Their knowledge of the nature of heat, combustion, atmo- 
spheric air, and combustible substances would lead them to 
a proper economy in the use of fuel ; and their acquaintance 
with the truths of chymistiy, on which the art of a rational 
cookery is founded, would lead them to an economical prac- 
tice in the preparaUon of victuaU^ and teach them to extract 
iiom every substance all its nutritious qualities, and to im- 
part a proper relish to every dish they, prepare ; for want of 
which knowledge and attention, the natural substances in- 
tended for the sustenance of man Will not go half their 
length in the hands of some as they do under the judicious 
management of others. Their knowledge of the structure 
and functions of the animal system, of the regimen which 
ought to be attended to in order to health and vigour, of the 
causes which produce obstructed perspiration, of the means 
by whidi pestilential effluvia and infectious diseases are 
propagated, and of the disasters to which the human frame 
IS liable in certain situations, would tend to prevent many of 
ihoee diseases and fatal accidents to which ignorance and 
inattention have exposed so many of our fellow-men. For 
want of attending to such precautions in these respects as 
knowledge would have suggested, thousands of families 
have been plunged into wretchedness and ruin, which all 
their future exertions were inadequate to remove. As the 
son of Sirach has well observed, *' Better is the poor being 
sound, and strong in constitution, than a rich man that is 
afflicted in his body. Health and good estate of body are 
above all gold ; there are no riches above a sound body, and 
no joy above the joy of the heart." 

As slovenliness and filth are generally the characteristics 
of ignorance and vulgarity, so an attention to cleanliness is 
one of the distinguishing features of cultivated minds* 
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Cleanlinesfl is oondudre to health and Tirtuoas acti^kjr, 
but ancieanlinesa is prejudicial to both. Keeping the bodj 
clean is of great importance, since more than the one*half of 
^hat we eat or drink is evacuated by perspiration ; and if 
the skin is not kept clean the pores are stopped, and per- 
spiration consequently prevented, to the great injury of 
health. It is highly necessary to the health and cheerful* 
ness of children ; for where it is neglected, they grow pale, 
meager, and squalid, and subject to several loathsome and 
troublesome diseases. Washing the hands, face, moudi, 
and feet, and occasionally the whole body, conduces to 
health, strength, and ease, and tends to prevent colds, 
rheumatism, cramps, the palsy, the itch, the toothache, and 
many other maladies. Attention to cleanliness of body 
would also lead to cleanliness in regard to clothes, victuals* 
apartments, beds, and furniture. A knowledge of the nataie 
of the mephitic gases, of the necessity of pure atmospheric 
air to health and vigour, and of the means by which infection 
is produced and communicated, would lead - persons to see 
the propriety of frequently opening doors and windows to 
dissipate corrupted air, and to admit the refreshing breeze, 
of sweeping cobwebs from the comers and ceiling of the 
room, and of removing dust, straw, or filth of any kind which 
is offensive to the smell, and in which infection might be de* 
posited. By such attention, fevers and other malignant dis- 
orders might be prevented, vigour, health, and serenity pro- 
moted, and the whole dwelling and its inmates present an 
air of cheerfulness and comfort, and become the seat of 
domestic felicity. 

Again, scientific knowledge would display itself among 
the lower orders, in the tasteful decoration of their houses 
and garden plots. The study of botany and horticulture 
would teach them to select the most beautiful flowers, shrubs, 
and evergreens ; to arrange their ploti^ with neatness and 
taste, and to improve their kitchen-garden to the best advan- 
tage, so as to render it productive for the pleasure and sus- 
tenance of their families. A genius for mechanical opera- 
tions, which ahnost every person may acquire, would lead 
them to invent a variety of decorations, and to devise many 
contrivances for the purpose of conveniency, and for keeping 
every thing in its proper place and order — which never enter 
into the conceptions of rude and vulgar minds. Were auoh 
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.dHpomtions and mental activity generally preyalent, the 
xircumatances which lead to poverty, beggary^ and dranken- 
ness, -would be in a great measure removed, and home 
would always be resorted to as a place of comfort and en- 
joyment. 

Again, the study of science and art would incline the 
lower classes to enter into the spirit of every new imprwe" 
mefUf and to give their assittanee in carrying it fonoard. 
The want of taste and of mental activity, and the spirit of 
selfishness which at present prevail amonff the mass of 
mankind, prevent the accomplishment of a variety of schemes 
which might tend to promote the conveniences and comforts 
of general society. For example c many of our villages, 
which might otherwise present the appearance of neatness 
and comfort, are almost impassable, especially in the winter 
reason, and during rainy weather, on account of the badness 
of roads and the want of ^footpaths. At almost every step 
yoa encounter a pool, a heap of rubbish, or a dunghill, and 
in many places feel as if you were walking in a quagmire. 
In some villages, otherwise well planned, the streets present 
a grotesque appearance of sandy hillocks and mounds, and 
pools of stagnant water scattered in every direction, with 
scarcely the vestige of a pathway to guide the steps of the 
passenger. In winter, the traveller, in passing along, is be- 
spattered with mire and dirt ; and in summer, he can only 
ibag heavily on, while his feet at every step sink into soft 
and parched sand. Now, such is the apathy and indiffer- 
ence that prevail amons many villagers as to improvement 
in these respects, that although the contribution of a single 
shilling, or of half a day's labour, might, in some instances, 
accomplish the requisite improvements, they will stand aloof 
from such operations with a sullen obstinacy, and even 
glory in being the means of preventing them. Nay, such 
is the selfishness of many individuals, that they will not re- 
move nuisances even from the front of their own dwellings, 
4>ecau8e it might at the same time promote the convenience 
of the public at large. In large towns, likewise, many naj^ 
row lanes are rendered filthy, gloomy, and unwholesome by 
the avarice of landlords, and the obstinate and boorish man- 
ners of their tenants, and improvements prevented which 
would tend to the health and comfort of the inhabitants. 
But as knowledge tends to liberalize the mind, to subdue the 
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principle of telSsbneae, and to produce a rcliih for cleanH> 
De«a and comfort, when [t is more generall; tliffused, ne 
maj eip«ct that >uch improvemenls at thoae la which I 
allude will be cnrrled forward nilh Bpirit and alacrity. 
There would not be the emslleet difficulty in accompli ailing 
ererj object of this kind, and everj other improvement con- 
iJuciTe to the pleasure and comfort of the aocial Male, pro- 
vided the majority of a coromunily were cheerfullj to come 
fbrwanl with their aaaistance and contributions, howeier 
■malli and to act with concord and haraion)'. A whole com- 
munity or nation acting in nnison, and every one contrih- 
utin^ according to his ability, would accomplish wonders in 
relation to the improsement of towns, villages, iind hamlelo, 
and of every thingtbat regards the comfort of civil aai do- 
In short, were knowledge generally difiused, and art uni- 
formly directed bj the principles of science, new and intei^ 
esling plans would be formed, new improvements seton 
foot, new comforts enjoyed, and a new lustre nonld appear 
on the face of nature, and on the state of general society. 
Numerous conveniences, decorations, and oaefal eatahliah- 
ments never yet attempted would soon be realized. Houses 
on neat and commodious plane, in niry aituntions, and fur- 
nished with every requisite accommodation, would be reared 
for the use of the peasant and mechanic ; sdioole on spa- 
nons plans for the promotion of useful knowledge would be 
erected in every village and hamlet, and in every quarter of 
s city where they w«e found expedient ; asylums would 
be buill for Uie reception of the friendleis poor, whether 
young or old ; man u^tories established for supplying en». 
ployment to every class of labourers and artisans, and lee- 
tore-rooma prepared, fiimished with requisite apparatus, to 
which they might resort for improvement in science. Roadi 
woold be cut in all convenie^it directions, diversified with 
mial decorations, hedge-rows, and shady bowers, — foot- 
paths, broad and smooth, would accompany them in all thetr 
windings, — and gas-tamps, erected at every half-mile's dis- 
tance, would variegate the rural scene and cheer the shades 
of ni^ht. Narrow lanes in cities would be either widened 
or their houses demolished ; streeta on broad and apaeious 
plans would be built, the smoke of stealn-eDgiDes consumed. 
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itt tirery amngraient. Cheerfolnesa and activity would 
crerywhere prevail ; and the idler, the vagrant, and the beg* 
gar would disappear firom society. AU these operations and 
improvements, and hundreds more, could easily be accom- 
plished, were the minds of the great body of the community 
thoroughly enlightened and moralized^ and every individual, 
whether rich or poor, who coptributed to bring them into 
effect, would participate in^he genend enjoyment. And 
what an interesting picture would be presented to every 
benevolent mind, to behold the great body of mankind raised 
from a state of moral and physical degradation to the dig* 
nity of their rational natures, and to the enjoyment of the 
bounties of their Creator ! — to behold the country diversiBed 
with the neat and cleanly dwellings of the industrious la* 
bourer,**-the rural scene, during the day, adorned with sem* 
inaries, manufactories, asylums, stately edifices, gardens, 
fruitful fields, and romantic bowers ; and during night be- 
spangled in all directions with variegated lamps, forming a 
counterpart, as it were, to the lights which adorn the canopy 
of heaven ! Such are only a few specimens of the improve- 
ments which art, directed by science and morality, eould 
easily accomplish. 



SECTION vr. 



On Ihe Influence of Knowledge tn promoting enlarged Concept' 
tions of the Character and Perfections of the Deity, 

'■ All the works of God speak of their Author in silent 
but emphatic language, and declare the glory of his perfec- 
tions to all the inhabitants of the earth. But, aIthou|[h 
« there is no speech nor language" where the voice of Deity 
is not heard, how gross are the conceptions generally enter- 
tained of the character of Him ** in whom we live and 
move," and by whose superintending providence all events 
are directed ! Among the greater number of pagan nations, 
the most absurd and grovelling notions are entertained 
respecting the Supreme Intelligence, and the nature of that 
wonbip which hb perfections demand. They have Ibrmed 
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the most foolish and degrading representations of this aa* 
gust Being, and have " changed the glory of the incorrupt-' 
ible God into an image made Tike to corruptible man, and to 
four-footed beasts and creeping things." Tenjples have 
been erected, and filled with idols the most hideous and ob* 
scene ; bulls and crocodiles, dogs and serpents, goats and 
lions have been exhibited to adumbrate the character of the 
Kuler of the universe. The most cruel and unhallowed 
rites have been performed to procure his favour, and human 
victims sacrificed to appease his indignation. AU such 
grovelling conceptions and vile abominations have their 
origin in the darkness which overspreads the human under* 
standing, and the depraved passions which ignorance has s 
tendency to produce. Even in those countries wiiere reve* 
lation sheds its influence, and the knowledge of the true 
God is promulgated, how mean and contracted are the con- 
ceptions which the great bulk of the population entertain 
of the attributes of that incomprehensible Being whose 
presence pervades the immensity of space, ** who metes out 
the heavens with a span," and superintends the affairs of 
ten thousand worlds." The views which many have fU:- 
quired of the perfections of the Deity do not rise much 
higher than those which we ought to entertain of the powers 
of an archangel, or of one of the seraphim ; and some have 
been known, even in our own country, whose conceptions 
have been so abject and grovelling, as to represent to them- 
selves " the King eternal, immortal, and invisible" under 
the idea of a " venerable old man." Even the more intelli' 
gent class of the community fall far short of the ideas they 
ought to form of the God of heaven, owing to the limited 
views they have been accustomed to take of the displays of 
his wisdom and benevolence, and the boundless range of hi» 
operations. 

We can acquire a knowledge of- the Deity only by the 
visible effects he has produced, or the external manifettation* 
he has given of himself to his creatures ; for the Divine 
Essence must remain for ever inscrutable to finite minds. 
These manifestations are made in the Revelations contained 
in the Bible, and in the scene of the material universe 
around us. The moral perfections of God, such as his 
justice, mercy, and fsdthfulness, are more particularly delin* 
•ated 10 his Woid ; fot of these the system of Mtuxe caa 
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afford US onlj some slight hints and ohscaro inttinttionc* 
His natural attributes, such as his immensity, omnipotencei 
"wisdom, and goodness, are chiefly displayed in the works 
of creation ; and to this source of information the inspired 
writers uniformly direct our attention, in order that we may 
acquire the most ample and impressive views of the gran- 
deur of the Divinity, and the magnificence of his operik 
tions. ** Lift up your eyes on high and behold ! who hath 
created these ori>s 1 who bringeth forth their host by nan^ 
berl The everlasting God the Lord, by the greatness of 
his might, for that he is strong in power. He measureth 
the ocean in the hollow of his hand, he comprehends the 
dust of the earth in a measure, he weigheth the mountains 
in scales, and hath stretched out the heavens by his undei^ 
standing. All nations before him are as the drop of a 
bucket, and are counted to him less than nothing, and 
vanity. Thine, Q Lord, is the greatness, and the glory, 
and the majesty, for all that is in heaven and earth is thine.** 
The pointed interrogatories proposed to Job,* and the no- 
merous exhortations in reference to this subject, contained 
in the book of Psalms and other parts of Scripture, plainly 
evince, that the character of God is to be contemplated 
through the medium of his visible works. In order to ac- 
quire a just and comprehensive conception of the perfections 
of Deity, we must contemplate his character as displayed 
both in the system of Revelation and in the system of 
nature, otherwise we can acquire only a partial and distorted 
view of the attributes of Jehovah. The Scriptures alone, 
without the medium of his works, cannot convey to us the 
most sublime conceptions of the magnificence of his empire, 
and his eternal power and Godhead; and the works of 
nature, without the revelations of his Word, leave us in 
profound darkness with regard to the most interesting parts 
of his character — the plan of his moral government, and 
the ultimate destination of man. 

Would we, then, acquire the most sublime and compre- 
hensive views of that invisible Being, who created the uni- 
verse, and by whom all things are upheld, we must, in the 
first place, >apply ourselves, with profound humility and 
reverence, to the study of the Sacred OracUt ; and, in tho 

♦ Job, ch. xxxviii. &c. 
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xiext* place, direct our attention to the material woiks of 
God as illustratwe of his Scriptural character) and of the 
declarations of his Word. And, since the sacred writers 
direct our views to the operations of the Almighty in the 
visible universe, inwhat manner are we to contemplate these 
operations 1 Are we to view them in a careless, cursoxy 
manner, or with fixed attention ? Are we to gaze on them 
with the vacant stare of a savage, or with the penetrating 
eye of a Christian philosopher 1 Are we to view them 
through the mists of ignorance and vulgar prejudice, or 
through the light which science has difiused over the wonders 
of creation 1 There can be no difficulty to any reflecting 
mind in determining which of these modes ought to bo 
adopted. The Scriptures declare, that as ** the works of 
Jehovah are great^^^ they must be '* sought ou^," or thor^ 
oughly investigated, " by all those who have pleasure 
therein ;** and a threatening is denounced against eveiy one 
who ** disregards the works of the Lord," and ** neglects to 
etmsider the operations of his hand.'' 

Such declarations evidently imply, that we ought to make 
the visible works of God the subject of our serious study 
and investigation, and exercise the rational powers he luus 
given us for this purpose ; otherwise we cannot expect to 
derive from them a true and faithful exhibition of his char- 
acter and purposes. For, as the character of God is im- 
pressed upon his works, that character cannot be distinctly 
traced unless those works be viewed in their true light and 
actual relations — ^not as they may appear to a rude and in- 
«ttentive spectator, but as they are actually found to exist, 
when thoroughly examined by the light of science and of 
revelation. For example, a person unaccustomed to inves- 
tigate the system of nature imagines that the earth is a 
Juced mass of land and water in the midst of creation, and 
one of the largest bodies in nature, and, consequently, that 
the sun, moon, and stars, and the whole material universe 
revolve around it every twenty-ibur hours. Such a concep- 
tion of the material system might, indeed, convey to the 
mind an astonishing idea of the power of the Deity in caus- 
ing such an immense number of orbs to revolve around our 
world with so prodigious a velocity as behooved to take pl^ce, 
were the earth in reality a quiescent body in the centre of - 
thfi universe. But it would give us a most strange apd dis* 
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torted idea of his inteUigrenee. While it tended to mftgtitfy 
hie omnipotence^ it would, in effect, deprive htm of the 
attribute of v>iadom» For, in the first place, such a coneep- 
tion would represent the Almighty as having devised a sys- 
tem of means altogether superfluous and preposterous, in 
order to accomplish the end intended ; for it is the charac- 
teristic of wisdom to proportionate the means to the nature 
of the design which is to be accomplished. The design, in 
the case under consideration, is to produce the alternate suc- 
cession of day and ni^ht. This can be effectetl by giving 
the earth itself a rotation round its axis, as is the case in 
other globes of much larger dimensions. But accor4inff to 
the conception to which we are now adverting, the tohole 
•matertal creation is considered as daily revolving around this 
comparatively little globe of earth, an idea altogether ex- 
travagant and absui3, and inconsistent with every notion 
we ought to entertain of infinite wisdom« In the next 
place, were the earth considered as at rest, the motions of 
the planeta would present a series of looped curves without 
any marks of design, a scene of inextricable confusion, and 
the whole of the solar system would appear devoid of order 
and harmony, and, consequently, without the marks of wis- 
dom and intelligence. So that when the arrangements of 
nature are contemplated through the mists of ignorance, 
they tend to obscure the glory of the Divinity, and to con- 
vey a distorted idea of his character. Whereas, when the 
system of the universe is contemplated in its true light, all 
appears arranged with the most admirable harmony, sim- 
plicity, and order, and every mean proportionate to the end 
It is intended to accomplish. Agam, in so far as we con- 
aider the earth as the principal body, or among the largest 
bodies of the universe, in so far do we narrow our concep- 
tions of the extent and magnificence of creation, and, con- 
sequently, limit our views of the plans and perfections of 
the Creator. For our conceptions of his attributes must, in 
some measure, correspond to the views we have acquired of 
the amplitude and grandeur of his empire. 

Now, what is it that enables us to investigate the worka 
of Ood, and to contemplate the system of nature in its true 
light f It is Science combined with observation and experi- 
ment. And what is science, considered in a theological 
point of vitw? It is nothingelse than a ntipnal inqou^ 
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into the arrangements and operations of the Aknighty, in 
Older to trace the perfections therein displayed. And what 
are the truths which science has discovered ? They may 
be regaided as so many rays of celestial light descending 
from the Great Source of Intelligence to illuminate the 
human mind in the knowledge of the Divine character and 
government, and to stimulate it to still more vigorous exer- 
tions in similar investigations, just as the truths of revela- 
tion are so many emanations from the " Father of lights,*' 
to enlighten the darkness and to counteract the disorders of 
the moral world ; and both these lights must be resorted to 
to direct our inquiries, if we wish to attain the clearest and 
most comprehensive views of the attributes of the Divine 
mind< Revelation declares, in so many distinct propositions^ 
the character of God, and the plans of his moral govern- 
ment Science explains and illdstrates many of those sub- 
jects to which revelation refers. It removes the veil from 
the works of the Creator ; it dispels the mists which igno- 
rance and superstition have thrown around them ; it con- 
ducts us into the secret chambers of nature, and discloses 
to us many of those hidden springs which produce the di- 
versified phenomena of the material world ; it throws aligbt 
on those delicate and minute objects which lie concealed 
from the vulgar eye, and brings within the range of our 
contemplation the distant glories of the sky ; it unveils the 
laws by which the Almighty directs the movements of his 
vast empire, and exhibits his operations in a thousand as- 
pects, of which the unenlightened mind can form no concep- 
tion. If, then, science throws a liffht on the works and the 
ways of God, the acquisition of scientific knowledge, when 
properly directed, must have a tendency to direct our con- 
ceptions and to amplify our views of his adorable attributes, 
and of his providential arranfirements. 

Here it will naturally be inquired, — ^Wbat are some of 
those views of the Divine character which scientific inves- 
tigation has a tendency to unfold 1 Our limits will not 
permit a full and explicit answer to this inquiry, the illus- 
tration of which would require a volume of no inconsiderable 
size ; and therefore we shall attempt nothing more than the 
statement of a few general hints. 

1. The phenomena of the material world, as investigated 
by ftmnset evince the unUy of the Divine Being* There is 
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MMh a harmarn^ that provails throuffh the whde visible 
viiiveT8e» as plainly shows it to be under the government of 
4me Intelligence. Amid the immense complication that 
surrounds us we perceive one set of laws unirormly operat- 
ing, in accordance with which all things proceed in their 
regular courses. The same causes uniformly produce the 
same effects in every region of the world, and in evenr 
period of time. ** Vegetables spring from the same seed, 

Srminate by the same means, assume the same form, sustain 
e same qualities, exist through the same duration, and come 
to the same end." Animals, too, of the same species, are 
brought into existence in the same manner, exhibit the same 
life and vital functions, display the same active powers and in* 
•tinct, and hasten to the same dissolution. Man has one ori- 
gin, one general form, th» same corporeal structure, the same 
▼ital functions, the same system of intellectual faculties, and 
comes to the same termination. All t^e elements around 
him, and every arrangement in this sublunary sphere, are 
made, in one regular manner, subservient to his sensitive 
enjoyment, and are evidently fitted, by one design, and di- 
Tected by one agency, to promote his happiness. The 
connexion and harmony which subsist between the animal 
and vegetable kingdoms, plainly evince that one and the 
same Beinff is the former of both ; and that in his contri- 
vances with respect to the one, he had in view the neces- 
sities of the other. We know, that different sorts of plants, 
herbs, and flowers are appointed for food to the several 
tribes of animals. That which is hurtful to one species is 
salutary to another. One creature climbs the highest rocks 
for herbs, another digs in the earth for roots, and we scarcely 
know a plant or leaf biit what affords nourishment and a 
^ace of nativity to some species or other of the insect tribes. 
This is the foundation of innumerable relations and con- 
nexions between these two departments of creation, which 
show the work to be one, and the result of the same Power 
and Intelligence, In like manner, day and night uniformly 
return with the utmost regularity, and by the operation of 
the same cause ; and with the same regularity and harmony 
the seasons revolve and appear in constant succession. The 
composition of the atmosphere is the same under every 
latitttdei and light and heat are diffused by the same law in 
ev^iy region of the earth. One law causes a stone Iq 
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fiiU to th« ffToand ; and by the operation of the lame law, 
the moon » retained in her orbit around the earth, the 
planets directed in their revolutions around the sun, and the 
whole universe conopacted into one harmonious system. In 
■hort, all the arrangements and operations of nature, so far 
as our knowledge extends, present to our view a single de* 
sign, regularly executed by a single agency. The fair 
inference, therefore, is, that every part of the world in 
which we dwell, and every department of the solar system, 
are under the government of one Intelligence^ which directs 
every movement throughout the universal. system. And the 
more extensively our views of the universe are enlarged, the 
marks of unity in operation and design become more strik- 
ingly apparent. Now, if two or more intelligences had 
the government of the universe in their hands, and if they 
had equal power and contrary designs, their purposes would 
dash, and they could never become the parents of that har- 
mony which we clearly perceive throughout the system of 
nature. Thus the operations of the visible world confirm 
and illustrate the declaration of the inspired oracles, that 
•♦ there is none other God htt one,** 

2. A scientific investigation of the material world opens 
to Us innumerable evidences of Divine Wisdom, 

Wherever we turn our eyes in the visible world around 
Qs, and .survey with attention the various processes of 
nature, we perceive at every step the most striking marks 
of intelligence and design. We perceive the wisdom of 
the great Author of nature, in the admirable constitution 
of the atmosphere, and the wonderful properties of the con- 
stituent principles of which it is composed, — in the motions of 
lighi^ the inconceivable smallness of its particles, its adapta- 
tion to the eye, and the admirable manner in which vision 
is performed, — in the nature of sound, the laws by which it 
is propagated, and the various modifications of which it is 
susceptible, — in the process of evaporation, and the rains, 
dews, and fertility which are the results of this admirable 
part of the economy of nature, — ^in the utility of the moun- 
tains and valleys with which the earth is diversified, and the 
beautiful colouring which is spread over the face of nature^ 
—in the morning and evening lioilight, and the gradual ap- 
proaches of light and darkness, — ^in the vast expanse of the 
Mtmn and it* onmenNU productions, — in the grand, and 
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petaTesque, and beautiful landscapes with which out globe 
IS adorned, in the composition and specific gravity of wueTf 
and in the peculiar structure and density of the solid parts of 
the earth, — ^in the expansion of water in the act of freezing, 
and the nature and properties of heat and flame, — in the 
power of «/eam, the profNsrties of the gases, the qualities of 
the magnet, and the agencies of the galvanic and electric 
fluids, — ^in the structure of vegetahU^y the adaptation of their 
seeds, roots, fibres, vessels, and leaves to the purpose af vege- 
tative life, — ^the curious processes which are continually 
going on in their internal parts, their delicate contexture 
and diversified hues, and the important purposes they serve 
in the system of nature, — in the structure of the various 
anifnaied hemg8 which traverse the air, the waters, and the 
earth,— -the provision made for the continuance of the spe* 
cies, their architective faculties, their wonderful instincts, and 
the infinite divernty of organtBoiion which .appears among 
them, suited to their varioiu iDants and modu of existence,-^ 
in the admirable organization of the humanframe, the nu- 
merous bones, muscles, ligaments, membranes, arteries, and 
▼eins which enter into its construction, the apt disposition 
of all its parts, the means contrived for the reception and 
difltribution of nutriment, the effect which this nutriment 
produces in bringing the body to ts full growth and expan- 
aion,—- its self-restoring power when diseased or wounded, 
the provision made against evil accidents and inconve- 
niences, the variety of muscular movements of which it 
is susceptible, the process of respiration, the circulation 
of the blood, the separation of the chyle, the exquisite 
•tructure of the different senses, aud the nice adaptation 
of every organ and movement to the ends it was intended 
to subserve. The same wisdom is perceptible in the posi- 
tion which the sun holds in the solar system, in order to 
a due distribution of light and heat to surrounding worlds ; 
in the distance at which the earth is placed from this 
luminary, — in the order and harmony of all the celestial 
motions, and in the wonderful and beautiful scenery, in- 
visible to the unassisted eye, which the microscope dis- 
plays, both in the animal and vegetable world. In shorti 
there is not an object within us or around us, in the moun- 
taias or the plains, in the air, the ocean, or the sky, — among 
t]|0 aoimol Qt (he ye^etable tribes, when steadily cooteia* 
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plated in all its aspects and relations, but displays to tho 
eye of reason and devotion the consummate intelligence and 
skill of its almighty Author, and calls upon every intelligent 
agent, in silent but emphatic language, to praise him ** who 
made the earth, the sea, the fountains of water, and all 
that live in them, for whose pleasure they are and were 
created." 

Let us just select one example out of the many thousands 
which might be brought forward on this subject. This ex- 
ample shall be taken from an invisible department of nature* 
In consequence of modern scientific discovery, it has been 
aicertained that the atmosphere, or the air we breathe, is 
compounded of two invisible substances, termed oxygen gas 
and nitrogen gas. Oxygen, as formerly stated, is the princi- 

Sle of vitality and combustion ; nitrogen is destructive both to 
ame and animal life. Were we to breathe oxygen by 
itself, it would «ause our blodd to circulate with greater 
rapidity, but it would soon waste and destroy the human 
frame by the rapid accumulation of heat. Were the nitro- 
gen to be extracted from the atmosphere, and the oxy-ffen 
left to exert its native energies, it would melt the haraest 
substances, and set the earth in flames. If the oxygen were 
extracted and the nitrogen only remained, every species of 
fire and flame would be extinguished, and all the tribes of 
animated nature instantly destroyed. The proportion of 
these two gases to each other is nearly as one to four^ 
Were this proportion materially altered, a fluid might be 
produced which would cause a burning pain and instanta- 
neous suffocation. The xpecific gravity of these two sub- 
stances is nearly as 37 to 33 ; that is, the nitrogen is a 
small degree lighter than the oxygen. Were this propor- 
tion reversed, or, in other words, were the oxygen of the 
atmosphere a small degree lighter than the nitrogen, so 
that the nitrogen might become a little heavier than com- 
mon air, — as this gas is thrown off continually by the 
breathing of men and other animals, — ^it would perpetually 
occupy the lower regions of the atmosphere, and be product- 
ive of universal pestilence and death. Again, oxygen gas 
is separated from the nitrogen in the lungs ; it is absoibed 
by the blood, and gives it its red colour, and is the source 
of animal heat throughout the whole system. It forms the 
basis of all the acids ; it pervades the substance of the vege- 
table tribes, and enables them to perform their function^ 
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tod it forms a constituent part of the water which fills oor 
rirers, seas, and oceans. And as the atmosphere is daily 
Hable to be deprived of this fluid by combustion, respiration, 
and other processes, the leaves of trees and other vegetables 
give out a large portion of it during the day, which, uniting 
with the nitrogen gas thrown off by the breathing of ani- 
mals, keeps up the equilibrium, and preserves the salubrity 
of the air in which we move and breathe. 

These facts demonstrate the infinite knowledge and the 
consummate vnsdom of the Contriver of the universe,— in 
the exquisitely nice adjustment of every minute circum* 
stance, so as to preserve the balance of nature and secme 
the happiness of his sensitive and intelligent offspring. 
What an all-comprehensive intelligence dues it indicate in 
the Divine Mind, to cause one single principle in different 
combinations to produce so immense a variety of important 
effects ! What dreadful havoc would be produced through* 
out the whole of our sublunary system, if a substance like 
oxygen ffas, which pervades every part of nature, were not 
nicely bedanced and proportioned ! All nature might soon be 
thrown into confusion, and all the tribes of the hving world 
either be reduced to misery or swept into the tomb. A 
material difference in the proportion of the two airs which 
compose the atmosphere might be productive of the most 
dreadful and destructive effects. One of the most corrosive 
acids, aqtiaforluii is composed of 75 parts oxygen and 26 
parts nitrogen. Were this the proportion of these fluids in 
the atmosphere, every breath we drew would produce the 
most excruciating pain, and, after two or three inspirationsi 
the vital powers would be overcome, and life extinguished. 
Here then we perceive an admirable adjuttinent of means to 
endSf and an evidence of that comprehensive knowledge 
which pepetrates into the energies of all substances, and 
foresees all the consequences which can follow from the 
principles and laws of nature, in every combination and in 
every mode of their operation. This is only one instance 
out of a thousand which the researches of science afford oe 
of the admirable economy of the wisdom of God. From 
^rnorance of such facts, the bulk of mankind are incapable 
of appreciating the blessings they enjoy, under the arrange- 
ments of Infimte Wisdom^ and unqualifled fox lendeiiDg » 
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grateful homage to Him ** in whom they live^ and more, tad 
have their being." 

. 3. The contemplation of nature through the medium of 
■cience afibrds innumerable displays of the benevolence of 
the Deity. Benevolence, or goodness, is that perfection 
of God which leads him, in all his arrangements, to com- 
municate happiness to every order of his creatures. Thiff 
attribute, though frequently overlooked, is so extensively 
displayed throughout the scene of creation, that we feel at 
a loss to determme from what quarter we should select in- 
stances for its illustration. Wherever we find evidences of 
wisdom and design, we also find instances of benevolence ; 
for all the admirable contrivances we perceive in the system 
of nature have it as their ultimate end to convey pleasure, 
in one shape or another, to sensitive beings. If there are 
more than 240 bones in the human body, variously articu- 
lated, and more than 440 muscles, of different forms and 
contextures, such a structure is intended to produce a thou- 
sand modifications of motion in the several members of 
which it is composed, and to facilitate every operation we 
have occasion to perform. If the ear is formed with an 
external porch, a hammer, an anvil, a tympanum, a stirrup, 
and a labyrinth, this apparatus is intended to convey plea^ 
sure to the soul by conununicating to it all the modifications 
of sound. If the eye is compose of three coats, some of 
them opaque and some transparent, with three humours of 
different forms and refractive powers, and a numerous assem- 
blage of minute veins, arteries, mwclegf nerves, glands, and 
lymphatics, it is in order that the images of objects may be 
accurately depicted on the retina, that the ball of the eye 
may be easily turned in every direction, and that we may 
enjoy all the entertainments of vision.* If an atmosphere 

* As an evidence of the care of the Creator to promote our 
enjoyment, the following instance may be selected m regard tcr 
the naudes of the eye. Nothing can be more manifestly an evi- 
dence of contrivance and design, and at the same time of be- 
nevolent intention, than these muscles, which are admirriily 
adapted to move the ball of the eye in every direction, upwards, 
downwards, to the right-hand, to the left, and in whatever direc- 
tion we please, so as to preserve that parallelism of the eye 
which is necessary to distinct vision. In F^. I is exhibited the 
eyeball with its muscles ^ a, is the optic nerve : 6, the immmmIm* 
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ii thrown inonnd the «irlh, U ia for the pnrpoffi of itiem- 
ftnag the tkti of (he ion, ffiving a lucid brigh(nc«a la 
orery put of the heaven*, prouacing the morning and even- 



wbicii i, the trauloD of the trochlesris, puees ; t, ie the aaolaa 
kWi, for raieing up the globs of the eye ; n, the dtpremBir gcvli, 
for pulling the globe of the eye down ; f, adtbulor acvlx, bn 
turuuLg the eye towards the noee ; g, abductor ocuii, for moving 
the globe of the eye outwards, to the right or leil ; h, oblijmit 






It point of 
lemiuclea. 

e and antigoniM nuBcles preaerve ■ nice 
I e&ected partly by their equality of strength, 
pBiii] u] uicir peculiar origin, and partly by (he natural poetura 
of the body and the eye, by which means the eye can be turned 
instuitaneoualy tonardi any object, preserved in perfect steadi- 
D«sB, and prsTeuted from rolling about in hideouH Ci — 

TbiB is orily oiu out of a huodred ingtance* in relation 
eye, in which the same ber^evolent deaiga ib diaplayed. 
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ing twilight, promoting evaporation and the reRptratioii oC 
animaU, and causing the earth to bring forth abundance of 
food, by means of the rains and dews ; all which effects 
produce happiness in a thousand different ways to every 
sentient being. If this atmosphere presses our bodiea 
with a weight of thirty thousand pounds, it is in order to 
counterpoise the internal pressure of the circulating fluids, and 
to preserve the vessels and animal functions in due tone and 
vigour, without which pressure the elastic fluids in the finer 
vessels would inevitably burst them, and the spark of life 
be quickly extinguished. Thousands of examples of this 
description, illustrative of Divine benevolence, might be 
selected from every part of the material system connected 
with our world, all of which would demonstrate, that the 
communication of enjoyment is the great end of all the con- 
trivances of Infinite Wisdom, 

There is a striking display of benevolence in the gratifica- 
Hon afforded to our dtjfercnt sense*. As the eye u constructed 
of the most delicate substances, and is one of the most ad- 
mirable pieces of mechanism connected with our frame, so 
the Creator has arranged the world in such a manner as to 
afford it the most varied and delightful gratification. By 
means of the solar light, which is exactly adapted to the 
structure of this organ, thousands of objects of diversified 
beauty and sublimity are presented to the view. It opens 
before us the mountains, the vales, the woods, the lawns, 
the brooks and rivers, this fertile plains and flowery fields, 
adorned with every hue, — the expanse of the ocean and the 
glories of the firmament. And as the eye would be dazzled 
were a deep red colour or a brilliant white to be spread over 
the face of nature, the Divine goodness has clothed the 
heavens with blue and the earth with greeny the two colours 
which are the least fatiguing and the most pleasing to the 
organs of sight, and at the same lime one of these colours 
is diversified by a thousand delicate shades whieh produce a 
delightful varitty upon the landscape of the world. The ear 
is curiously constnicted for the perception of sounds, which 
the atmosphere is fitted to convey ; and what a variety of 
pleasing sensations are produced by the objects of external 
nature intended to affect this organ ! The murmurings of 
the brooks, the whispers of the gentle breeze, the hum of 
bees, the chirping of birds, the lowing of the herd% th» 
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Aielody of the fenthered longsters, the roarings of a itormy 
oeean, the dashinga of a mighty cataract, and, above aU, 
the nmneroas modalations of the human voice and the har- 
monies of music, produce a variety of delightful emotions 
which increase the sum of human enjoyment. To gratify 
the sense of ttnellingy the air is perfumed with a variety of 
delicious odours, exhaled from innumerable plants and 
flowers. To gratify the feelingf pleasing sensations of va- 
rious descriptions are connected with almost every thing we 
have occasion to touch ; and to gratify the sense of taste^ 
the earth is covered with an admirable profusion of plants, 
herbs, roots, and delicious fruits of thousands of different 
qualities and flavours, calculated to convey an agreeable 
relish to the inhabitants of every clime. Now, it is easy to 
conceive that these gratifications were not necessary to oar 
existence. The purposes of vision, as a mere animal sensa* 
tion for the use of self-preservation, might have been an- 
swered, although every trace of beauty and sublimity had 
been swept from the universe, and nothing but a vast assem- 
blage of dismal and haggard objects had appeared on the 
face of nature. The purpose of hearing might have been 
effected although every sound bad been grating and dis- 
cordant, and the voice of melody for ever unknown. We 
might have had smell without fragrance or perfume ; tasto 
without variety of flavour ; and feeling, not only without the 
least pleasing sensation, but accompanied with incessant 
pain. But, in this case, the system of nature would have 
afforded no direct proofs, as it now does, of Divine benevo- 
lence. 

The remedies which the Deity has provided against the emls 
to which we are exposed are likewise a proof of his benevo- 
lence. Medicines are provided for the cure of the diseases 
to which we are liable ; heat is furnished to. deliver us from 
the effects of cold ; rest from the fatigues of labour ; sleep 
from the languors af watching ; artificial light to preserve us 
from the gloom of absolute darkness, and shade from the 
injuries of scorching heat. Goodness is also displayed in 
the power of self-restoration which our bodies possess in 
recovering us from sickness and disease, in healing wounds 
and braises, and in recovering our decayed organs of sensa- 
tion, without which power almost every human being would 
present a pictare of deformity and a body full of fcaxs and 
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patrifying Boves. The pupil of the eye is so constracted^ 
that it is capable of contracting and dilating by a sort of in- 
stinctive power. By this means the organ of vision defends 
itself from the blindness which might ensue from the ad* 
mission of too great a quantity of light ; while, on the 
other hand, its capacity of expansion, so as to take in a 
sreater quantity of rays, prevents us from being in absolute 
darkness even in the deepest gloom, without which we could 
scarcely take a step with safety during a cloudy night. 
Again, in the construction of the human body, and of the 
various tribes of animated beings, however numerous and 
complicated their organs, there is no instance. can be pro* 
duoed that any one muscle, nerve, joint, limb, or other part 
is contrived for the purpose of pro&adng pain. When pain' 
is felt, it is uniformly owing to some derangement of the 
corporeal organs, but is never the necessary result of the 
original contrivance. On the other hand, every part of the 
construction of living beings, every organ and function, and 
every contrivance, however delicate and minute, in so far as 
its use is known, is found to contribute to the enjoyment of 
the individual to which it belongs, either by facilitating its 
movements, by enabling it to ward off dangers, or in some 
w^ or another to produce agreeable sensations. 

In short, the immense miUtitude of animated beings wkici 
peo]^ the earthy and the ample promtion which is made for 
ikevr necessitieSffxamAi irresistible evidence of Divine good- 
ness. It has been ascertained that more than sixty thou- 
sand species of animals inhabit the air, the earth, and the 
waters, besides many thousands which have not yet come 
within the observation of the naturalist. On the surface of 
the earth there is not a patch of ground or a portion of water, 
a single shrub, tree, or herb, and scarcely a single leaf in the 
forest, but what teems with animated beings. How many 
hundreds of millions have their dwellings in caves, in the 
clefts of rocks, in the bark of trees, in ditches, in marshes, 
in the forests, the mountains and the valleys ! What innu- 
merable shoals of fishes inhabit the ocean^and sport in the 
seas and rivers ! What millions on millions of birds and 
flying insects, in endless variety, wing their flight through 
the atmosphere above and around us ! Were we to suppose 
that each species, at an average, contains four hundred milr 
tions of individuals, there would be 24,000,000,000,000, oc 
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94 UitioiM of living creatures belonging to all the known 
species which inhabit the different regions of the world — be- 
sides the multitudes of unknown species yet undiscovered,-^ 
which is thirty thousand times the number of all the human 
beings that people the globe.* Besides these, there are 

* As an instance of ihe immense number ci animated beinffs, 
the following facts in relation to two species of birds may be 
stated. Captain Flinders, in his voya^ to Australasia, saw a 
compact stream of stormy petrels, which was from 50 to 80 
yards deep and 300 yards or more broad. This stream, for a foil 
nour and a half, continued to pass without interruption with 
nearly the swiftness of the pigeon. Now, taking the column 
at 50 3rards deep by 300 in breadth, and that it moved 30 miles an 
hour, and allowing nine cubic inches of space to each bird, the 
number would amount to 151 millions and a half The migra- 
tory pigeon of the United States flies in still more amazing 
multitudes. Wilson, in his " American Ornithology," says, 
" Of one of these immense flocks, let us attempt to calculate the 
numbers, as seen in passing between Frankfcnton the Kentucky 
andthe Indian territory. If we suppose this column to have 
been one mile in breadth, and I believe it to have been much 
more, and that it moved four hours at the rate of one mile a 
niinute, the time it continued in passing would make the whole 
length 240 miles. Again, supposing that each square yard of 
this moving body comprehended three pigeons, the square yards 
multiplied by 3 would give 2,230,272,000," that is, two thousand 
two hundrea and thirty millions and two hundred and seventy- 
two thousand, nearly three times the number of all the human 
inbabitants of the globe, but which Mr. Wilson reckons to be 
&r below the actuu amount. Were we to estimate the number 
of animals by the scale here afforded, it would amount to several 
hundreds or thousands of times more than what I have stated in 
the text.^ For if a single flock of the pigeons now alluded to in 
only one'district of the earth, amounts to so prodigious a number, 
how many thousand times more must be the amount of the same 
species in all the regions of the globe ! In the above calcula^ 
tions, it is taken for granted that pigeons fly at the rate of from 
ao to GO mUes an hour, and it is found by actual experiment that 
this is the case. In 1830, 1 10 pigeons were brought from Brussels 
to Lcmdon, and were let flv on the 19th July, at a quarter before 
nine A. M. One reachea Antwerp, 186 miles* distance, at 18 
minutes past 2, or in 5i hours, being at the rate of 34 miles an 
hour. Five more reached the same place within eight minutes 
afterward, and ttiirteen others in the course of eight hours after 
leaving London. Another went from London to Maestiicht. 260 
milfiSyin six hours imd a quarter, being at the rate of nearly 42 
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moltitades of animated bekigs which no man can number- 
invisible to the unassisted eye, and dispersed through eveiy 
region of the earth, air, and seas. In a small stagpant pool 
which in summer appears covered with a green scum, theie 
are more microscopic animalcules than would outnumber all 
the inhabitants of the earth. How immense then must be 
tlie collective number of these creatures throughout every 
region of the earth and atmosphere ! It surpasses all our 
conceptions. Now, it is a fact that, from the elephant to 
the mite, from the whale to the oyster, and from the eagle to 
the gnat, or the microscopic animalcula, no animal can sub- 
sist without nourishment. Every species, too, requires a 
different kind of food. Some live on grass, some on shrulMi» 
some on flowers, and some on trees. Some feed only on the 
roots of vegetables, some on the stalk, some on the leaves, 
some on the fruit, some on the seed, some on the whole plant ; 
some prefer one species of grass, some another. Linneus 
has remarked, that the cow eats 276 species of plants, and 
rejects 318 ; the goat eats 449, and rejects 126 ; the sheep 
eats 387, and rejects 141 ; the horse eats 262, and rejects 
212 ; and the hog, more nice in its taste than any of these, 
eats but 72 plants, and rejects all the rest. Yet ^uch is the 
unbounded munificence of the Creator, that all these count- 
less myriads of sentient beings are amply provided for and 
nourished by his bounty ! '* The eyes of all these look 
unto Him, and he openeth his hand and satisfieth the desire 
of every living being.*' He has so arranged the world, that 
every place affords the proper food for all the living creap 
tures with which it abounds. He has furnished them with 
every organ and apparatus of instruments for the gathering, 
preparing, and digesting of their food, and has endowed 
them with admirable sagacity in finding out and providing 
their nourishment, and in enabling mem to dilitinguisE 

miles an hour. The golden eagle sweeps through the atmo- 
sphere at the rate of 40 miles an hour, ana it has been computed 
that the swift flies, at an average, 500 miles a day, and yet finds 
time to feed, to clean itself, and to collect materials for its nest 
with apparent leisure. Such are the numbers of this species 
of animated beings, and such the powers of rapid motion which 
the Creator has conferred upon them, — ^powers which man, wi^ 
all his intellectual faculties and inventions, has never yet been 
9|ble to attain. 
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iMlwera what is salataiy and what is (wniicioiis. In the 
exercise of these faculties, and in all their movements, they 
appear to experience a happiness suitable to their nature. 
The younff of all animals in the exercise of their newly- 
acquired foculties — the fishes sporting in the waters, the 
birds skimming beneath the sky and warbling in the thickets, 
the gamesome cattle browsing in the pastures, the wild deer 
bounding through the forests, the insects gliding through the 
air and along the ground, and eVen the earth-worms wrig- 
gling in the dust,— proclaim, by the vivacity of their mov^ 
ments and their various tones and gesticulations, that the 
exercise of their powers is connectc«l with enjoument. In 
diis bo«ndles8 scene of beneficence we behold a striking 
illustration of the declarations of the inspired writers, that 
•« the Lonl is good to al V'— 4hat " the earth is full of his 
riches,*' — and that **hi8 tender mercies are over ail his 
works.*' 

Such are a few evidences of the benevolence of the DeitT 
as displayed in the arrangements of the material world. 
However plain and obvious they may appear to a reflectinff 
mind, they are almost entirely overlooked by the bulk of 
mankind, owing to their ignorance of the facts of natural 
history and science, ^nd the. consequent inattention and 
apathy with which they are accustomed to view the objects 
-of the visible creation. Hence they are incapacitated for 
appreciating the beneficent character of the Creator, and the 
riches of his munificence ; and incapable of feeling those 
•emotions of admiration and gratitude which an enlightened 
contemplation of the scene of nature is calculated to mspire. 

4. An enlightened and comprehensive survey of the uni- 
verse presents to us a view of the vast multiplicity of concep- 
iiinu and the infinitely dicer sijied ideas tohieh have oeen formed 
in the Divine Mirtd,' 

As the conceptions existing in the mind of an artificer 
are known by the instruments he constructs, or the operar 
tions he performs, so the ideas which have existed from 
eternity in the mind of the Creator are ascertained from the 
objects he has creiited, the events he has produced, and the 
operations he is incessantly conducting. The formation of 
a single object is an exhibition of the idea existing in the 
Creating Mind, of which it is a copy. The formation of a 
jeoond or a thiid otyjeet exactly xesembling the fiiat would 



£18 OSNBIAL DIFFVglOIf 09 KiroWI.B]M»S. 

barely exhibit the same ideas a second or a third time, wkLha- 
oat disclosing any thing new concerning the Creator ; and* 
consequently, our conceptions of his intelligence would not 
be enlarged) even although thousands and millions of such 
objects were presented to our view, — just as a hundred clocks 
and watches, exactly of the same kind, constructed by the 
same artist, give us no higher idea of his skill wn.d ingenttity 
than the construction of one« But every varietu in objects 
and arrangements exhibits a new discovery of the plana, 
contrivances, and intelligence of the Creator. 

Now in the universe we- find all things constructed and 
arranged on the plan of boundless and universal variety* In 
the animal kingdom there have been actually ascertained, as 
already noticed, about sixty thousand different species of liv- 
ing creatures. There are about 600 species of mammaUa^ 
or-animals that suckle their young, most of which are quad- 
rupeds — 4000 species of birds f 3000 species of fishes, 700 
species of reptiles^ and 44,000 species of insects.* Besides 
these, there are about 3000 species of sA«//^A,and perhaps 
not leas than eighty or a humlred thousand species of ani- 
maleules invisible to the naked eye ; and new species are 
daily discovering, in consequence of the Zealand industry 
of the lovers of natural history. As the system of animated 
nature has never yet been thoroughly explored, we might 
aafely reckon the number of species of animals of all kinds 
as amounting to at least three hundred thousand. We are 
next to consider that the organical structure of each species 
consists of an immense multitude of parts, and that all the 
apecies are infinitely diversified-differing from each other 
in their forms, organs, members, faculties, and motions. 
They are of all shapes and sizes, from the microscopic ani- 
malculum, ten thousand times less than a mite, to the ele- 
phant and the whale. They are different in respect of the 
construction of their sensitive organs. In regard to the eye, 
some have this organ placed in the front, so as to look 
directly forward, as in man ; others have it so placed as to 
take in nearly a whole hemisphere, as in birds, hares, and 
conies ; some have it fixed, and others moveable ; some 
have two globes or balls, as quadrupeds ; some have four, 

. * Specimens of all these species are to be seen in the msg« 
fiifieent coUectians in the Museum of Natural Histoiy at ^ 
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«s mails, which are fixed in their horns ; some have eigrht, 
set like a locket of diamonds, as spiders ; some have sev«ral 
kuvdredt^ as flies and beetles, and others above tvfenty thtnih 
Mmif as the dragon-fly" and several species of butterflies. In 
reg^ to the eavj — some have it large, erect, and open, as 
in the hare, to hear the least approach of danger ; in some 
it is covered to keep out noxious bodies ; and in others, as 
in the mole, it is lodged deep and backward in the head, and 
fenced and guarded from external injuries. With regard to 
their elotkmgt — some have their bodies covered with hair, 
asquadrupras; some with feathers, as birds; some with 
scales, as fishes ; some with shells, as the tortoise ; some 
only with skin ; some with stout and firm armour, as the 
rhinoceros ; and others with prickles, as the hedgehog and 
poveupine— all nicely accommodated to the nature of the 
animal and the element in which it lives. These coverings, 
too, are adorned with diversified beauties ; as appears in the 
plumage of birds, .the feathers of the peacock, the scales of 
the finny tribes, the hair of quadrupeds, and the variegated 
polish and colouring of the tropical shellfish — beauties 
which, in point of symmetry, polish, texture, variety, and 
exquisite colouring, mock every attempt of human art to 
cow or to imitate. 

In regard to respiration — some breathe through the mouth 
by means of lungs, as men and quadrupeds ; some by means 
of gills, as fishes ; and some by organs placed in other parts 
of uieir bodies, as insects. In regard to the circulation cf 
the blood, some have but one ventricle in the heart, some 
two, and others three. ' In some animals the heart throws 
its blood to the remotest parts of the system ; in some it 
throws it only into the respiratory orgi^ns ; in others, the 
blood from the respiratory organs js carried by the veins to 
another heart, and this second heart distributes the blood by 
the channel of its arteries to the several parts. In many 
insects, a number of hearts aie placed at intervals on the 
circulating course, and each renews the impulse of the 
former where the momentum of the blood fails. In regard to 
ihe novemenls of their bodies — ^some are endowed with swift 
motions, and otners with slow ; some walk on two legs, as 
fowls ; some on four, as dogs ; some on eight, as caterpil- 
lars ; some on a hundred, as scolopendrie or millepedes ; 
Mmi on fifteen hundred and twenty feet, as one species of 
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«eft-itftr ; and some on two thousand feet, as a ceztaiii cpe^ 
oies of echinuB.* Some glide along with a sinuous motion 
on scales, as snakes and serpents ; some skim through the 
air, one species on two wings, another on four ; and sonie 
convey themselves with speed and safety hy the help of 
their webs, as spiders; while others glide with agility 
throDgh the waters by means of their tails and fins. But it 
would require volumes to enumerate and explain all the 
known varieties which distinguish the different species of 
animated beings. Besides the varieties of the species, 
there are not, perhaps, of all the hundreds of millions which 
compose any one species, two individuals precisely alike ia 
every point of view in which they may be contemplated. 

As an example of the numerous parts and functions which 
enter into the construction of an animal frame, it may be 
Mated, that in the human body thietre are 445 bones, each 
of them having forty distinct scopes or intentions; and 246 
muscles, each having ten several intentions; so that the 
system of bones and muscles alone includes above 14,200 
varieties, or different intentions and adaptations. But, 
besides the bones and muscles, there are hundreds of tendons 
and Hgamenta for the purpose of connecting them together ; 
hundreds of nerves ramified over the whole body to convey 
sensation to all its parts ; thousands of arteries to convey 
the blood to the remotest extremities, and thousands ofveina 
to bring it back to the heart ; thousands of lacteal and lyv^ 
pluUie vessels to absorb nutriment from the food ; thousands 
of glands to secrete humours from the blood, and ofemunC" 
tories to throw them off from the system— «nd, besides many 
other parts of this variegated system, and functions with 
which we are unacquainted, there are more than sixteen 
hundred millions of membranous cells or vesicles connected 
with the lungsy more than two huitdr/^d thousand millions of 
pores in the skin, through which the perspiration is inces- 
santly flowing, and above a thousand millions of scales, 
which, according to Leeuwenhoek, Baker, and others, com- 
pose the cuticle or outward covering of the body. We have 
fdso to take into the account the compound organs of lift^ 

* See Lyonet's notes to Lesser's Insecto-theology, who also 
mentions that these echini have 1300 horns, similar to those of 
snails, which they can put out and draw in at pleasure. 
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the numerous parte of which they consist, and the diTerstfied 
functions they perform ; such as the brain^ with its infinite 
number of fibres and numerous functions ; the hearty with 
its auricles and ventricles ; the Btomach» with its juices and 
mascular coats ; the liver^ with its lobes and glands ; the 
9pleejiy with its infinity of cells and membranes ; the pan- 
tre€Uf with its juice and numerous glands ; the kidneytf 
with their fine capillary tubes ; the interlines, with all theif 
turnings and convolutions ; the organs of Ben9£, with theif 
multifarious connexions ; the mesentery, the gall-bladder^ 
the ureters, the pylorus, the duodenum, the blood, the bilef 
1i)e lymph, the saliva, the chyle, the hairs, the nails, and 
numerous other parts and substances, every one of which 
has diversified functions to perform. We have also to take 
into consideration the mtmber ofidetu included in the arrange* 
ment and connexion of all these parts, and in the manner in 
which they ave compacted into one system of small dimen* 
sions, 80 as to afford free scope for all the intended functions. 
If, then, for the sake of a rude calculation, we were to sup- 
pose, in addition to the 14,200 adaptations stated above, that 
there are 10,000 vieins great and small, 10,000 arteriesy 
10,000 nerves,* 1000 ligaments, 4000 lacteals and lympha* 
tics, 100,000 glands, 1,600,000,000 vesicles in the langi, 
1,000,000,000 scales, and 200,000,000,000 of pores, Uie 
amount would be 202,600,149,200 different parts and adapta- 
tions in the human body ; and if all the other species were 
snppoeed to be differently organized, and to Consist of a simi- 
lar number of parts, this number mnltiplied by 300,000, the 
supposed number of species — the product would amount to 
60,780,044,760,000,000, or above sixty thousand billions, — 
the number of distinct ideas, conceptions, or contrivances, in 
relation to the animal world — a number of which we can 
have no precise conception, and which, to limited minds like 
ours, seems to approximate to something like infinity ; but it 

* The anuaing extent <rf the ramification of the veins and 
nerves may be judged of firom this circumstance, that neither the 
point of the smallest needle, nor the infinitely finer lance of a 
gnat can pierce any part without <lrawing blood, and causing an 
uneasy sensation, consequently^ without woundinr, by so small a 
puncture, both a nerve and a vein ; and therefore tne number of 
these vessels here assumed may be considered as far below th* 
truth« 
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may tend to convey a rode idea of the endless muhiplicily 
of conceptions which pervade the Eternal Mind. 

That many other tribes of animated nature have an organ- 
ization no less complicated and diversified than that of man 
will appear from the following statements of M. Lyonet. 
This celebrated naturalist wrote a treatise on one single 
insect, the eosstu catervUlar, which lives on the leaves of the 
willow, — ^in which he has shown, firom the anatomy cf that 
minute animal, that its structure is almost as complicated as 
that of the human body, and many of the parts which enter 
into its organization even more numerous. He ha» found it 
necessary to employ twenty figures to explain the organiza- 
tion of the head, which contains 238 different muscles. 
There are 1647 muscles in the body, and 2066 ki the intee- 
tinal tube ; making in all 3941 muscles, or nearly nine times 
the number of muscles in the human body. There are 04 
principal nerves which divide 'mioiimumerii^le ranUfieaiums, 
There are two large tracheal arteries, one at the right and 
the other at the left side of the insect, each of them commu- 
nicating with the air by means of nine spiracuU. Round 
each spiraculum the trachea pushes forth a great nimiber of 
branches, which are again divided into smaller ones, and 
, these further subdivide and spread' through the whole body of 
the caterpillar: they are naturally of a silver colour, and 
make a beautiful appearance. The principal tracheal ves- 
sels divide into 1326 jdifferent branches. All this complica- 
tion of delicate machineiy, with numerous other parts and 
organs, are compressed into a body only about two inches in 
length. 

Were we to direct our attention to the vegetable kingdom* 
we might contemplate a scene no less variegated and aston- 
ishing than what appears in the animal world. There have 
already been discovered more than fifty-six thousand species 
of plants, specimens of all which may be seen in the Mu- 
seum of Natural History at Paris. But we cannot reckon the 
actual number of species in the earth and seas at less than 
four or five hundred thousand. They are of all sizes, from 
the invisible forests which are seen in It piece of mouldiness, 
by the help of the microscope, to the cocoas of Malabar fifty 
feet in circumference, and the banians, whose shoots cover 
a circumference of five acres of ground. Each of them is 
furnished with a complicated system of vessels for the cixcur 
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Iftion of its joiccsi the secretion of its odours, and other im- 
portant fanctions somewhat analoffoas to those of animals. 
Almost eveiy vegetable consists of a root, trunk, branches, 
leaves, skin, barl^ pith, sap-vessels, or system of arteries and 
veins, glands for perspiration, flowers, petals, stamina, farina, 
seed-case, seed, fruit, and various other parts ; and these ars 
different in their construction and appearance in the diflferent 
species. Some plants, as the oak, are distinguished for their 
strength and hardness ; others, as the elm and fir, are tall 
and slender; some are tall, like the cedar of Lebanon, while 
others never attain to any considerable height ; some have a- 
rough and uneven bark, while others jare smooth and fine, as 
the birch, the maple, and the poplar ; some are so slight and 
delicate that the least wind may overturn them, while others 
can resist the violence of the northern blasts ; some acquire 
their full growth in a few years, while others grow to a 
prodigious height and size, and stand unshaken amid the 
lapse of centuries ; some drop their leaves in autumn, and 
remain for months like blighted trunks, while others retain 
their verdure amid the most furious blasts of winter ; some 
have leaves scarcely ^h inch in length or breadth, while 
others, as the taUipot of Ceylon, have leaves so large that 
one of them, it is said, will shelter fifteen or twmty men 
from the rain. 

The variety in the vegetable kingdom in respect of flow- 
ers ia apparent even to the least attentive observer. Every 
^cies is different from another in the form and hues which 
it exhibits. Tbe carnation differs from the rose, the rose' 
from the tulip, the tulip from the auricula, the auricula from 
the lily, the lily from t^e narcissus, and the ranunculus from 
the daisy. At the same time, each Ranunculus, daisy, rose* 
or tulip has its own particular character and beauty, some- 
thinffthat is peculiar to itself, and in which it is distin- 
ffuished from its fellows. In a bed of ranuucoloses or tulips, 
for example, we shall scarcely find two individuals that have 
precisely the same aspect, or present the same assemblage 
of colours. Some flowers are of a stately size, and seem to 
reign over their fellows in the same parterre, others are lowly 
ox cieep along the ground ; some exhibit the most dazzling 
colours, others are simple and blush almost unseen ; some 
pfucfiune the air with exquisite odours, while others only 
please the sight with thtor beantiful tints. Not only tha 
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farms and colours of flowers, bat their perfumes, are diflfeNnt. 
The odour of southernwood differs from that of thyme, that 
of peppermint fircHn balm, and that of the daisy from the rose, 
which indicates a variety in their internal structure, and in 
the juices that circulate within them. The Uavee of all 
vegetables, like the dun of the human body, are diversified 
with a multitude of extremely fine vessels, and an astonish- 
ing number o( porta. In a kind of box-tree called Palma 
Cereresf it has been observed that there are above a kun^ 
dred and eeoetUV'two thousand pores on one single side of 
the leaf. In short, the whole earth is covered with vege- 
table life in such profusion and variety as astonishes the con- 
templative mind. Not only the felrtite plains, but the rugged 
OMuntains, the hardest atones, the most barren spots, and 
even the caverns of the ocean, are diversified with plants of 
various kinds ; and, from the torrid to the frigid zone, eveiy 
soil and every climate has plants and flowers peculiar to 
itself. To attempt to estimate their number and variety 
would be to attempt to dive in(o the depths of infinity. 
Yet every diversity in the species, every variety in the fiinki 
of the individuals, and even every difference in the shade 
and comMnation of colour in flowers of the same species, 
exhibits a distinct conception which must have existed in 
the Divine Mind before the vegetable kingdom was created. 
Were we to take a survey of the mineral kingdom, we 
should also behold a striking ej^hibition of the ** manifold 
wisdom of God.'* It is true, indeed, that we cannot pene- 
trate into the interior recesses of the globe, so as to ascer- 
tain the substances which exist, and the processes which are 
ffoing on near its central regions. But, withip a few htin- 
dieds of fathoms of its surface, we find such an astonishing 
diversity of mineral substances, as clearly shows that its 
internal parts have been constructed on the same plan of 
variety as that of the animal and veffetable kingdoms. In 
the classes of earthy, saline, if^mmaSle, and meuUlie fossils, 
under which minenilogists have arranged the substances of 
the mineral kingdom, are contained an immense number of 
genera and speclBS. Under the earthy class of fossils are 
comprehended diamonds, chrysolites, menilites, garnets, 
laolites, corundums, agates, jaspers, opals, pearl-stones, 
tripoU, day-slate, basalt, lava, chalk, limestone, selemte, 
•trontian, barytes, celeatine, and various other substances. 
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The saiine clats eompiehends such luliMtancet aa tfa« kl» 
lowing, — ^natron or natural aoda, rock-salt, nitre, alara, ml- 
ammoniac, Epaom salt, &c. The class of inJiammabU sub* 
stances comprehends salphur, carbon, bitomen, coal, amber, 
charcoal, naphtha, petrolenm, asphalt, caoutchouc, mineral 
tar, 6cc The metallic class comprehends platina, gold, 
silvery mercury, copper, iron, lead, tin, bismuth, zinc, anti- 
mony, cobalt, nickel, manganese, molybdenum, arsenic, 
scheele, menachanite, uran, silvan ehroinium, tiingsten» 
uranium, titanium, teUurium, sodium, potassium, dec. All 
these mineral substances are distinguished by many vacie* 
ties of species. There are eigJU genera of earthy fossils. 
One of these |[eneta, theflintt contains 34 species, besides 
numerous Taneties, such as chrysoberyls, topazes, agates, 
beryls, quartz, emery, diamond spar, dec. Another genus, 
the clayf contains 32 species, such as opal, pitch-stone, fel- 
spar, black chalk) mica, hornblende, dec. ; and another, the 
calCf contains 20 species, as limestone, chalk, slate, spar, 
fluort marie, boracite, loam, dec There are ten species of 
nlver^ five of mercury t seventeen of copper, fourteen of troN, 
ten of Uadt six of antimony, three of bismuth, dec. AU the 
bodies of the mineral kingdom differ from one another as to 
figure, transparency, hardness, lustre, ductility, texture, 
structure, feel, sound, smell, taste, gravity, and their mag- 
netical and electrical, properties ; and they exhibit almost 
every variety of cdour. Some of those substances are soft 
and pUlverable, and serve as a bed for the nourishment of 
vegeitables, as black earth, chalk, clay, and marl. Some are 
solid, as lead and iron ; and some are fluid, as mercuiy, 
sodium, and potassium. Some are brittle, as antimony and 
bismuth, and some are malleable, as silver and tin* Some 
are subject to the attraction of the magnet, othets are con- 
ductors of the electric fire .; some are easily fusible by heat, 
others will resist the strongest heat of our common fires. 
Some are extremely ductile, as platina^ the heaviest of the 
metals, which has been drawn into wires less than the two- 
thousandth part' of an inch in diameter, — and gold, the parts 
of which are so fine and expansible that an ounce of it is 
sufficient lo gild a silver wire more than 1300 miles long. 

In order to acquire the most impressive idea of the min- 
eral kingdom, we must visit an extensive mineralogical 
museujD, where the spectator will be astonished both at 
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lb« btHUty sad the kifinito divenity whidi the Creator 
hM e^bited in thii depaitment of natnie. Here it 
Bwy be also noticed, that not only the external aapeet 
of minerals, but alto the interior configuraHon of many 
of them, diaplayt innumerable beaatiee and varietiBS. A 
xoogh dark-looking pebble, which to an incurious eye ap^ 
pears only like a fragment of common rock, when out 
asunder and polished, presents an assemblage of the finest 
veins and most brilliant colours. If we go into a lapidary's 
shop, and take a leisurely survey of his jaspers, topaiei, 
eomelians, agates, garnets, and other stones, we cannot 
fail to be struck with admiration, not only at the exqui* 
site polish and the delicate wavings which their surfaces 
present, but at the variety of design and colouring exhibited 
even by individuals of the same species, the latent beauties 
and diversities of which require the assistance of a micro- 
seope to discern, and ere beyond the efforts of tho most 
exquisite pencil fully to imitate. 

lioi only in the objects which are visible to the unassisted 
eye, but also in thott which can only be perceived by th6help 
of mieroseopes, is the characteristic of variety to be seen. 
ui the scales of fishes, for exalnple, we perceive an infinite 
number of diversified specimens of the most curious work^ 
manship. Some of these are of a longish form, some round, 
tome triangular, some square ; in short, of all imaginable 
variety of shapes. Some are armed with sharp prickles, as 
in the perch and sole ; some have smooth edges, as in the 
tench and codfish ; and even in the same fish there is a 
considerable variety ; for the scales taken from the belly, 
the back, the sides, the head, and other parts are all differ- 
ent from each other. In the scale of a perch we perceive 
one piece of delicate mechanism, in the scale of a naddo^ 
another, and in the scale of a sole beauties different from 
both. We find some of them ornamented with a prodigious 
number of concentric fiotings, too near each other and too 
fine to be easily enumerated. These flutings are frequently 
traversed by others diverging from the centre of the scale, 
and proceeding from thence in a straight line to the circum- 
ference. On every fish there are many thousands of these 
variegated pieces of mechanism. The hairs on the bodies 
of all animals are found, by the microscope, to be composed 
of a number of extremely minute tubetf each of which nas a 
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VMiiid bulbons root, by wbich it imbibes it« proper nonriih* 
mentirom tbe adjacent humours, and these am all different in 
dtf^nt animals. Hairs taken from tbe head, the eye- 
brows, the nostrils, the beard, the hand, and other parts off 
the body, are unlike to each other, both in the constmction 
of the roots and the hairs themselves — and appear as varied 
as plants of the same g^enus but of different species. The 
parts of which the feathers of birds are composed afford a 
beautiful variety of the most exquisite workmanship. There 
is scarcely « feather but contains a million of distmct parts, 
every one of them regularly shaped. In a small fibre of a 
goose-quiH, more than 1200 downy branches or small leaves 
have been counted on each side, and each appeared divided 
into 16 or 18 small joints. A small part of the feather of a 
peacock, one*thirtieth of an inch in length, appears no less 
beautiful than the whole feather does to the nidced eye, ex* 
hibiting a multitude of bright shining parts, reflecting first 
one colour and then another in the mo^t, vivid manner. The 
wingt of all kinds of insects, too, present an infinite variety, 
no less captivating to the mind than nleasing to the eye. 
They appear strengthened and distended by the finest bones, 
and covered with the lightest membranes. Some of them 
are adorned with neat and t>eautiful feathers, and many of 
them pfovided with the finest articulations and foldinffs for 
the wmgs, v?faen th^ are withdrawn and about to be mlded 
up in their eases. The thin membranes of the wings ap» 
pear beauUfuUy divaricated with thousands of little points, 
like silver studs. The wings of some flies areyS/my, as the 
dragon-fly ; others have them stuck over with short hrit" 
iUif as the flesh-fly ; some have rows of feathers along their 
ridges, and borders round their edge, as in gnats ; some 
have hairs and others have hooks placed with the greatest 
regularity and order. In the winvs of moths and butter- 
fUes there are millions of small feathers of different shapes, 
diversified with the greatest variety of bright and vivid col- 
ours, «ach of them so small as to be altogether invisible to 
the naked eye. 

The leaves of all plants and flowers, when examined b^ 
the microscope, are found to be full of innumerable ramin- 
cations that convey the perspirable juices to the pores, and 
to consist of parenchymous and ligneous fibres, interwoven 
in a carious and admirable manner. The smallest leaf^ even 
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0tt« which is little more than viaible to the naked eye, is 
Iband to be thus divaricated, and the variegations are d}f- 
^lent in the leaves of diflerent vegetables.-^.! iran«ver«e ies- 
ii»n ofaplani not more than one^fourth of an inch in diameter 
displays such beauties and varieties, through a powerful mi- 
eioseepe, as cannot be conceived without ocular inspection* 
The number of pores, of all sizes, amounting to hundreds of 
thousands (which appear to be the vessels of the plant cat 
■Sander), the beautiful curves they assume, and the radial and 
ciicalar configurations they present, are truly astonishing ; 
and every distinct species of plants exhibits a different con- 
iignration. I have counted in a small section of a plant, of 
the size now stated, 5000 radial lines, each containing about 
S50 pores, great and small, which amounts to one mHlum 
two hundred und fifty thousand of these variegated apertures. 
—Even thi particles of sand on the seashore, and on the 
hanks of rivers, di^er in the size, form, and colour of their 
mins ; some being transparent, others opaque — some hav* 
ing rough and others smooth surfaces ; some are spherical 
or oval, and some pyramidal, conical, or prismatical. Mr. 
Hook, happening to view some grains of white sand through 
his microscope, hit upon one of the grains which was exactly 
ahaped and wreathed like a shell, though it was no larger 
than the point of a pin. *^ It resembled the shell of a small 
water-snail, and had twelve wreathings, all growing pro- 
portionably one less than the other towards the middle or 
centre of the shell, where there was a very small round white 
■pot." This gives us an idea of the existence of shellfish 
whieh are invisible to the naked eye, and consequently 
■mailer than a mite. 

The variety of forms in which animal life appears, in 
those invisible departments of creation which the microscope 
has enabled us to explore, is truly wonderful and astonishing. 
Mieroscopic animals are so different from those of the 
larger kinds, that scarcely any analogy seems to exist be- 
tween them ; and one would be almost tempted to suppose 
that they lived in consequence of laws directly opposite to 
those whieh preserve man and the other larger animals in 
existence. When we endeavour to explore this region of 
animated nature, we fee( as if we were entering on the 
confines of a new world, and surveying a new race of sen« 
tient •zif tanee. The number of these creatares exceeds all 
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banan ealculiitioii. Many handredi of tpacwfly all differing 
in their forms, habits, and motions, have already been de- 
tected and described, but we have reason to believe, thi^ 
by far the greater part is unexplored, and perhaps for ever 
hid ftom the view of man. They are of all shapes and 
forms : some of them appear like minute atoms, some like 
globes and spheroids, some like hand-bells, some like wheele 
turning on an axis, some like double-headed monsters, some 
like cylinders, some have a worm-like appearance, some 
have boms, some resemble eels, some are like long hairsy 
160 times as long as they are broad, some like spires and 
cupolas, some like fishes, and some like animated vegetables* 
Some of them are almost visible to the naked eye, and some 
so small that the breadth of a human hair would cover fifty 
or a hundred of them, and others so minute that millione 
of millions of ihem might be contained within the compass 
of a square inch. In every pond and ditch, and ahnost in 
every puddle,' in the infusions of pepper, straw, grass, oata, 
hay, and other vegetables, in paste and vinegar, and in the 
water found in oysters, on almoi^ every plant and flower, 
and in the rivers, seas, and oceans, these creaturee are found 
in such numbers and varietyas almost to exceed our concep- 
tion or belief. A class of these animals, called Medtumf 
has been found so numerous as to discolour the ocean itself. 
Captain Scoresby found the number. in the olive-green sea 
to be immense. A cubic inch contained sixty-four, and con* 
■eqnently a cubic mile would contain 23,888,000,000,000,000 ; 
eo that, if one person should count a million in seven dayti 
it would have required that 80,000 persons should have started 
at the creation of the world to have completed the enumera^ 
tion at the present time. Yet, all the minute animals to which 
we now allude are furnished with numerous organs of life as 
well as the larger kind, some of their internal movementf 
are distinctly vuible, their motions are evidently voluntaty^ 
and some of them appear to be possessed of a considerable 
degree of sagacity, and to be fond of each other's society.* 

♦The following extract from Mr. Baker's description of the 
hair-like animaloule will illustrate some of these positions. A 
small quantity of the matter containing these animalcules having 
been put into a jar of water, it so happened that one part went 
down immediately to the bottom, while the other continued 
floating on the top. When things had remained for some timn 
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In ihort, it may be affirmed without the least hentation,' 
that the beauties and varieties which exist in those regions 
of creation which are invisible to the unassisted eye are far 
more numerous than all that appears to a common observer 
in the visible economy of nature. How far this scene of 
creating power and intelligence may extend beyond the 
range of our microscopic instruments, it is impossible for 
mortals to determine ; for the finer our glasses are, and the 
higher the magnifying powers we apply, the more numerous 
and varied are the objects which they exhibit to our view. 
And as the largest telescope is insufficient to convey our 
views to the boundaries of the great universe, so we may 
justly conclude that the most powerful microscope that has 
been or ever will be constructed will be altogether insuffi- 
cient to guide our views to the utmost limits of the descend- 
ing scale of creation. But what we already know of these 
unexplored and inexplorable regions gives us an amazing 
conception of the intelligence and wiwom of the Creator, 
of the immensity of his nature, and of the infinity of ideas 
which, during every portion of past duration, must have 
been present before his all-comprehensive mind. What an 
immense space in the scale of animal life intervenes between 
aa animalcuUf which appears only the size of a visible point, 
when magnified 500,000 times, and a whaUf a hundred feet 
long and twenty broad ! The proportion of bulk between 
the one of these beings and the other is nearly as 34,660,000- 
000,000,000,000 to 1. Yet all the intermediate space is 
filled up with animated beings of every form and order ! A 
similar variety obtains in the vegetable kingdom. It has 
been calculated, that some plants which grow on rof cleaves, 

in this condition, each of these swarms of animalcules began to 
grow weary of its situation, and had a mind to change its quar- 
ters. Both armies, therefore, set out at the same time, the one 
proceeding upwards and the other downwards ; so that after 
some time they met in the middle. A desire of knowing how 
they would behave on this occasion en^^aged the observer to 
watch them carefully ; and to his surpnse, he saw the army 
that was marching upwards open to the right and left, to make 
zoom for those that were descending. Thus, without concision 
or intennixture, each held on its way ; the army that was goiiu^ 
up marching in two columns to the top, and the other proceed!- 
ing in one column to the bottom, as if^each had been under the 
4iiiBction of wise leaders. 



. VARUTT Of THE 8Y8TKM OF NATURE. 227 

umI other shnib^ are so imall that it would require more 
than a thousand of them to equal in bulk a single plant of 
ntoss ; and if we compare a stem of moss, which is gener- 
ally not above one-siitieth of an inch, with some of the 
large trees in Guinea and Brazil of twenty feet diameter, 
we shall find the bulk of the one will exceed that of the 
other no less than 2,985,984,000,000 times, which multiplied 
by 1000 will produce 2,986,984,000,000,000, the number of 
times which the large tree exceeds the rose-leaf plant. Yet 
this immense interval is filled up with plants and trees of 
every form and size ! With good reason, then, may we 
adopt the language of the inspired writers, — **How manifold 
are thy works, O Lord ! In wisdom hast thou made them 
all. O the depth of the riches both of the wisdom and the 
knowledge of God ! Marvellous things doth He which we 
cannot comprehend.'** 
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* The figures of microscopical objects contained in the en- 
giavings Nos. I. and II. will convey a rude idea of some of the 
objects to which I have now alluded. 

No. I. Fig. 1, represents the tcale of a tok-fish as it appears 
through a sood microscope. CDEF represents that part of the 
scale which appears on the outside of the fish, and ABCD the 
part which adheres to the skin, being furrowed, that it may hold 
the faster, it is tenhinated by pointed spikes, every alternate 
one beinff longer than the interjacent ones. Fi^. 2 is the scale 
of a hadaock, which appears divaricated like a piece of netwoik. 
Fig. 3 represents a snuul portion or fibre of ihefeat?ur of a pea- 
cock, only one-thirtieth of an inch in extent, as it appears in the 
microscope. The small fibres of these feathers appear, tilirough 
this instnunent, no less beautiful than the whole feather does . 
to the naked eye. Each of the sprigs or hairs on each side of 
the fibre, as CD. DC, appears to consist of a multitude of bright 
shining parts, which are a congeries of small plates, as eee, gcc. 
The under sides of each of these plates are very dark and 

Tque, jreflecting all the rays thrown upon them uke the foil 
a looking-glass ; but their upper sides seem to consist of a 
multitude of exceedingly thin plated bodies, lying close together, 
which, by various positions ot the light, reflect first one colour 
and then another, in a most vivid and suiprising manner. Fig. 4, 
5, 8, 7, represent some of the different kinds of feathers which 
constitute the dust which adheres to the wings of moths and 
butterflies, and which, in the microscope, appear tinged vritii a 
wiety of colours. Each of these feathers is an object so small 
as to be scarcely perceptible to the naked eye. 
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Even the external atpeet ofnttture^ as it appean ta • ra" 
perficial observer, presents a scene of variety. The raD|re» 

Evplanatiion of the figw^ «» No. II.—Fig. 1 represents a mite, 
which has eight legs, with five or six joints in each, two feelers, 
a small head in proportion to its body, a sharp snout and mouUi 
like that of a mole, and two Uttle eyes. The body is of an o^ 
form, with a number of hairs like bristles issuing from it, and 
the legs terminate in two hooked claws. Fij^. 2 represents a 
microscopic animal which was found in an inmsion of anemony. 
The surface of its back is covered with a fine mask, in the form 
oi a kumanface ; it has three feet on each side, and a tail which 
comes out firom under the mask. F^. 3 is an animalcula found 
in tbe infusion of old hay. A shows the head, with the mouth 
q)ened wide, and its lips furnished with numerous hairs; B is 
its forked taU, D its intestines, and C its heart, which may be 
seen in re^lar motion. The circumference of the body appears 
indented hke the teeth of a saw. Fig. 4 shows the Wheet-ani- 
snal or Vorticella. It is found in rain-water that has stood some 
days in leaden gutters, or in hollows of lead on the tops of 
houses. The moet remarkable part of this animalcula is its 
whed-tuorkj which consists of two semicircular instruments, 
round the edges of which many httle fibrillas move themselves 
very briskly, sometimes with a kind of rotation, and s(»netime8 
in a trembling or vibratory manner. Sometimes the wheels 
■eem to be entire circles, with teeth hke those of the balance- 
wheel of a watch ; but their figure varies according to the de* 
gree of their protrusion, and seems to depend upon the will of 
the animal itself; a is the head and wheels, 6 is the hearty where 
its systole and diastole are plainly visible, and the alternate mo- 
tions of contraction and dilatation are performed with great 
strength and vigour, in about the sam&time as the pulsation of 
a man's artery. This animal assumes various shapes, one of 
which is represented at Fig. 5, Lud becomes occasionally a case 
for all the other parts of the body. 

Fig. 6 represents an insect with net-like arms. It is found in 
cascades where the water runs very swifl. Its body appears 
curiously turned as on a lathe, and at the tail are three sharp 
spines, by which it raises itself and stands upright in the water ; 
but the most curious apparatus is about its head, where it is 
fiimishod with two instruments, like fans or nets, whidi serve 
to provide its food These it frequently spreads out and draws 
in again, and, when drawn up, they are folded together with the 
utmost nicety and exactness. When this creature does not 
employ its nets, it thrusts out a pair of sharp homs, and puts on 
a diffisrent appearance, as in Fig. 7, where it is shown m^gpoified 
about 400 times. Fig. 8 is the rq>re8entatiQn of an anirnalaila 



z 






14 7; 'K 



▼AROETT IN THB STSTKH OT MATVEB: 881 

<if moontaiiiB with sainmits of diffennt heigfatt and shapes, 
the hills and plains, the glens and dells, the waving conres 

found in the infosion of the bark of an oak. Its body is composed 
of severeJ ringlets, that enter one into another, as the animal 
contracts itsell At ab, are two lips fiunished, with moveable 
hairs ; it pushes oat of its mouth a stumt composed of several 
pieces sheathed in each other, as at e. A kind of horn d is 
sometimes j^rotruded from the breast, composed of furbelows, 
which slide mto one another like the drawers of a pocket tele- 
scope. F^. 9 is another animalcula, found in the same inci- 
sion, callea a eortoue, with an umbilical tail. It stretches out 
and contracts itself very easily, sometimes assuming a round 
figure, which it retains only for a moment, then opens its mouth 
to a surprising width, forming nearly the circumference of a 
circle. Its motion is very surprising and singular. Fig. 10 is 
an animalcula, called great motuh, wmch is found in several in- 
fusibns. Its mouth takes up half the length of its body ; its 
inside is filled with darkish spots, and its hinder part temunated 
with a singular tail. FHg. 11 represents the mrotewj so named 
on account of its assuming a great number of different shapes. 
Its most common shape bears a resemblance to that of a swan, 
and it swims to and fro with great vivacity. When it is alarmed, 
it suddenly draws in its lone neck, transforming itself into the 
shape represented at m, and at other times it puts forth a new 
hrad ana neck with a kind of wheel machinery, as at n. jF^. 
12 oxhibits a species of animalcula shaped like bells with long 
tails, by which they fnten themselves to the roots of ditck-^weed, 
in which they were found. They dwell in colonies, fi-om ten to 
fifteen in number. Fig. 13 is the globe anmud, which sppetn 
exactly globular, having no appearance of either head, tail, or 
fins, it moves in all directions, forwards or backwards, up or 
down, either rolling over and over like a bowl, spinning horizon- 
tally like a top, or gliding along smoothly without turning itself 
at all. When it pleases, it can tom round, as it were upon an 
axis very nimbly, vnthout removing out of its place. It is trans- 
parent, except where the circular black spots are shown ; it 
sometimes appears as if dotted with points, and beset with short 
moveable luars or bristles, which are probably the insbruments 
by which its motions are performed. Fig. 14 shows a species 
of animalculsB called soleSf found in imusions of straw and 
the ears of wheat; o is the mouth, which is sometimes extended 
to a ^reat width, p is the tail. Fig. 15 represents an animal 
found in an infusion of citron flowers. Its nead is very short, 
and adorned with two homs like those of a deer : its body appears 
to be covered with scales, and its tail long, and swift in motion. 
Fig. 16 represents the eeU which aire found in paste and stale 



t92 9BHBKAL DIFFUSION OF KNOWLSDOB. 

which appeal on the face of evety landscape, the daric hnee 
of the forests, the verdure of the fields, the towering cliffs, 
the rugged precipices, the rills, the rivers, the cataracts, the 
lakes and seas ; the golfs, the bays and peninsulas ; the 
namerous islands of every form and size which diversify 
the surface t^ the ocean, and the thousands of shades of 
colouring which appear on every part of sublunary nature, 
present a scene of diversified beauty and sublimity to the 
eye of every beholder. — And if we lifi; our eyes to the regions 
of the firmament, we likewise behold a scene of sublimity 
and grandeur, mingled with variety. The sun himself ap- 
pears diversified with spots of various shapes and sizes, 
some a hundred, some a thousand, and some ten thousand 
miles in diameter — ^indicating operations and changes of 
amazing extent — and almost every new revolution on his 
axis presents us with new and varied clusters. Every planet 
in the solar system differs from another in its size, in iU 
spheroidal shape, in its diurnal rotation, in the aspect of its 
surface, in the constitution of its atmosphere, in the num- 
ber of mooiis with which it is surrounded, in the nature of 
its seasons, in its distance from the sun, in the eccentricity 
of its orbit, in the period of its annual revolution,, and in 
the proportion it receives of light and heat. Every comet, 
too, diners from another in its form and magnitude, in the 
extent of its nucleus and tail, in the period of its revolution, 
in the swiftness of its motion, and in the figure of the 
curve it describes around the son ; and ** one star diffinpeth 
from another star in glory." But could we transport our- 
selves to the surfiices of these distant orbs, and survey every 
part of their constitution and arrangements, we should, 
doubtless, behold beauties and varieties of Divine workman- 
vinegar. The most remarkable property of these animals is, 
that they are viviparous. If one of tnem is cut through near 
the middle, several oval bodies of different sizes issue forth, 
which are young anguiUaey each coiled up in its proper mem- 
brane. A hundred and upwards of the young ones have been 
seen to issue from the body of one single eel, which accounts 
for their prodigious increase. 

It may not be improper to remark, that no engraving can give 
an adequate idea <n the objects referred to above ; and, there- 
fore, 'mioever wishes to inspect nature in all her minute beauties 
and varieties must have recourse to the microscope itself. 
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diip fiur moio numerous, and 8iii]MUMing every thing that 
appears in our aublonaiy aystem. We have every reason 
to believe, from the infinite nature of the Divinity, and from 
what we actually behold, that the mechaniRm and arrange- 
ments of every world in the universe are all different from 
each other ; and we find that this is actually the case, in so 
far as our observations extend. The moon is the principal 
orb on whose surface particular observations can be made ; 
and we find that its arrangements are materially different 
from those of the earth. It has no large rivers, seas, or 
oceans, nor clouds such as ours to diversify its atmosphere. 
It has mountains and plains, hills and vales, insulated rocks 
and caverns of every size and shape ; but the fonp and ar- 
rangemeut of all these objects are altogether difierent from 
what obtains in our terrestrial sphere. — ^While, on our 
globe, the ranges of mountains run nearly in a line from 
east to west, or from north to south, — on the surface of the 
moon they are formed for the most part into circular ridges, 
enclosing, like ramparts, plains of all dimensions, from half 
a mile to forty miles in diameter. While, on earth, the 
large plains are neaxly level, and diversified merely with 
gentle wavings, — in the moon, there are hundreds of plains 
of various dimensions, strnk, as it were, nearly two miles 
below the general levd of its surface. On this orb we be* 
hold insulated mountains, more tnan two miles in elevatioui 
standing alone, like monuments, in the midst of plains, — 
circular basins or caverns, both in the valleys and on the 
summits and declivities of mountains, and these caverns* 
again, indented with smaller ones of a similar form ; at the 
same time, there are plains far more level and extensive 
than on the earth. On the whole, the mountain-scenery on 
the lunar surface is far, more diversified and magnificent 
than on our globe, and dififers as much from terrestnal land- 
scapes as the wastes and wilds of America from the culti- 
vated plains of Europe. In short, while on the earth the 
highest mountains are little more than four miles in height, 
on some of the planets mountains have been discovered, 
which astronomers have reckoned to be twenty-two miles in 
elevation. 

If, then, it is reasonable to believe, that all the worlds in 
the universe are dififerent in their construction and arrange- 
ments, and peopled with beings of diversified ranks uid 

U2 
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«nler»~«oald we rarvey only a small portion of the nni- 
venal system — ^what an amazing scene would it display of 
the conceptions of the Divine Mind and of ** the manifold 
Wudorn of God ."* Sach views, therefore, of the variety <f 
tudwre are evidently calculated to expand our conceptions 
of the Divine character, to excite us to admiration and rev- 
erence, to extend our views of the riches of Divine Benefi- 
cence, and to enlarge our hopes of the glories and felicitiea 
of that future ** inheritance which is incorruptible, and which 
iadeth not away." 

6. The contemplation of nature, through the medium of 
science, is calculated to expand our eoneeptions of the power 
f^ the Deity^ and of the magnifUente of hit empire. The 
power of God is manifested by its effects ; and in proportion 
as our knowledge of these effects is enlarged, will our con- 
ceptions of this attribute of the Divinity be expanded. To 
ere€ite a single object implies an exertion of Power which 
surpasses finite comprehension ; how much more the crea- 
tion and arrangement of such a vast multiplicity of objects 
as those ta which we have just now adverted ! For, all 
that immense variety of beings which exists in the animal, 
▼egetable, and mineral kingdoms, and in the invisible regions 
which the microscope has explored, evinces the Omnipotence 
of the Deity, no less than his Wisdom and Intelligence. 
But the magnitudey as well as the number and variety, of the 
objects of creation displays the Almighty Power of the 
Creator. In this point of view, the discoveries of modem 
astronomy tend to aid our conceptions of the grandeur of 
this Perfection, aqd to extend our views of the range of its 
operations far beyond what former ages could have ima- 
gined. When we take a leisurely survey of the globe on 
which we dwell, and consider the enormous masses of its 
continents and islands, the quantity of water in its seas and 
oceans, the lofly ranges of mountains which rise from its 
surface, the hundreds of majestic rivers which roll their 
waters into the ocean, the numerous orders of animated 
beings with which it is peopled, and the vast quantity of 
matter enclosed in its bowels from every part of its circum- 
ference to its centre, amounting to more than two hundred 
and sixty thousand mUHont of cubical miles — we cannot but 
be astonished at the greatness of that Being who first 
launched it into existence, who " measures iti waters in the 
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hollow of bis hand, who weigrhs its mountains in scaiaS) and 
its hills in a balance ;" and who has supported it in its lapid 
'movements, from age to age. But how must our concep- 
tions of Divine Power be enlarged when we consider, that 
this earth, which appears so great to the frail beings which 
inhabit it, is only like a small speck in creation, or like an 
atom in the immensity of space, when compared with the 
myriads of worlds of superior magnitude which exist within 
the boundaries of creation ! When we direct our views to 
the planetary system, we behold three or four globes, which 
appear only like small studs on the vault of heaven, yet 
contain a quantity of matter more than two thousand four 
hundred times greater than that of the earth, besides more 
than twenty lesser globes, most of them larger than our 
world,* and several hundreds of comets^ of various magni* 
tudes, moving in every direction through the depths of space. 
The Sun is a body of such a ^magnitude as overpowers our 
feeble conceptions, and fills us with astonishment. Within 
the wide circumference of this luminary more than a million 
of worlds as large as ours could be contained. His body 
fills a cubical spac^e equal to 681,472,000,000,000,000 miles, 
and his surface more than 40,000,000,000, or forty thousand 
millions of square miles. At the rate of sixty miles a day, 
it would require more than a hundred millions of years to 
pass over every square ^lile on his surface. His attractive 
energy extends to several thousands of millions of miles 
from his surface, retaining in their orbits the most distant 
planets and comets, and dispensing light and heat, and frue- 
tifying influence to more than a hundred worlds, f What 
an astonishing idea, then, does it give us of the power of 
Omnipotence, when we consider that the universe is replen- 
ished with tTmumerable globes of a similar size and splen- 
dour! For every star which the naked eye perceives 
twinkling on the. vault of heaven, and those more distant 
orbs which the telescope brings to view throughout the 
depths of immensity, are, doubtless, tunsf no less in magni- 
tude than that which ** enlightens our day," and surrounded 

* The satellites of Jupiter, Saturn, and Herschel are all 
reckoned to be larger than the earth. 

t The planetary system, including the comeUt contains vaar^ 
than a hundred bodiee dependmt on the sun 
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hf ft Tetinoe of Teyolvinf woridi. Some of them hftve been 
feckoned by astronomen to be even much larger than our 
■an. The star Lyra^ for example, is supposed, by Sir W. 
Herschel, to be 33,275,000 miles in diameter, or thirty-eight 
times the diameter of tbe sun ; and, if so, its cubical con- 
tents will be 36,842,032,671,875,000,000,000 miles, that is, 
more than Jiftjh/'^'' thousand Hmea larger than the sun. 
The number of such bodies exceeds all calculation. Sir W. 
Heischel perceived, in that portion of the Milky- way which 
lies near tbe constellation Orion^ no less than 50,000 stars 
large enough to be distinctly numbered pass before his tele- 
scope in an hour's time ; besides twice as many more which 
conld be seen only now and then by faint glimpses. It has 
been reckoned that nearly a hundred millions of stars lie 
within the range of oar telescopes. And, if we suppose, as 
we justly may, that each of these sans has a hundred worlds 
connected with it, there will be found ten theuaand miUiant 
ef worlds in that portion of the universe which comes within 
the range of human observation, besides those which lie 
concealM from mortal eyes in the unexplored regions of 
space, which may as far exceed all that are visible, as the 
waters in the caverns of the ocean exceed in magnitude a 
suiffle particle of vapour ! ' 

Of such numbers and magnitudes we can form no ade- 
quate conception. The mind is bewildered, confounded, 
and utterly overwhelmed when it attempts to grasp the mag- 
nitude of the universe, or to form an idea of the Omnipo- 
tent energy which brought it into existence. The amplitude 
cf the scale on which the systems of the universe are con- 
structed tends likewise to elevate our conceptidns of the 
grandeur of the Deity. Between every one of the plan- 
etary bodies there intervenes ai space of many millions of 
miles in extent. Between the sun and the nearest star 
there is an interval, extending in every direction, of more 
than twenty billions of miles; and it is highly probable 
that a similar space surroands every other system. And 
if we take into consideration the immense forces that are in 
operation throaghout the universe — that one globe, a thou- 
sand times larger than the earth, is flyinff through the re- 
gions of immensity at the rate of thirty £ousand miles an 
hoar, another at the rate of seventy thousand, and another 
at a hundred thousand miles an hoar, and that millians of 
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mighty worlds are thus traversing the illimitable spaces of 
the firndaraent — can we refrain from exclaiming, in the lan- 
guage of inspiration, " Great and marrellous are thy works. 
Lord God Almighty ! Who can by searching find out God ? 
Who can find out the Almighty to perfection ? Who can 
utter the mighty operations of Jehovah ? Who can show 
-forth all his praise r* 

Such a scene displays, beyond any other view we can take 
•of creation, the magrt^enee and extent of the Divine empire. 
Those countless worlds to which we have now adverted are 
not to be considered as scenes of sterility and desolation, or 
as merely diffusing a useless splendour over the wilds of 
immensity, nor are they to be viewed aa so many splendid 
toys to amuse a few astronomers in our diminutive world. 
Such an idea would be altogether inconsistent with every 
notion we ought to form of the wisdom and intelligence of 
the Deity, and with every arrangement we perceive in the 
scenes of nature immediately around us, where we behold 
every portion of matter teeming with inhabitants. These 
luminous and opaque globes, dispersed throughout the regions 
of infinite space, most, therefore, be considered as the abodes 
of sensitive and intellectual existence, where intelligences 
of various ranks and orders contemplate the glory and enjoy 
the bounty of their Creator. And what scenes of diversified 
grandeur must we suppose those innumerable worlds to dis- 
play ! What numerous orders and gradations of intellec- 
tual natures must the universe contain, since so much va- 
riety is displayed in every department of our sublunary sys- 
tem ! What boundless inteltigence is implied in the supper' 
intendence of such vast dominions ! On such subjects the 
human mind can form no dejinite conceptions. The most 
vigorous imagination, in its loftiest flights, drops its wing 
and sinks into inanity before the splendours of the ** King 
«ternal, immortal, and invisible, who dwells in the light un- 
approachable,'* when it attempts to form a picture of the 
magnificence' of the universe which he has created. But 
■of this we are certain, that over all this boundless scene of 
creation, and over all the ranks of beings with which it is 
replenished, his moral government extends. Every motion 
of the material system, every movement among the rational 
and sentient beings it contains, and every thought and per- 
iiaption that passes through the minds of the unnumbered 
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inUltigences which people all worlds, are intimateljr known, 
and for eyer present to his omniscient eye, and all directed 
to accomplish the designs of his universal providence and 
the eternal parposes of his will. " He hath prepared his 
throne in the heaveru^ his kingdom raleth over all," and *'he 
doth according to his will among the armies of heaven,** as 
well as ** among the inhabitants of the earth.** " The host 
of heaven worshippeth him, — all his works, in all places of 
his dominions, praise him. His kingdom is an everlasting 
kingdom, and of his government there shall be no end.**> At 
the same moment he is displaying the glory of his power 
and intelligence to worlds far beyond the reach of mortal 
eyes, — presiding over the councils of nations on earth, and 
supporting the invisible animalcule in a drop of water. ** In 
him** all beings, from the archangel to the worm, *' live and 
move,** and on him they depend for all that happiness they 
now possess, or ever will enjoy, while eternal ages are 
rolling on. 

Such views of the omnipotence of the Deity and of the 
grandeur of his empire are calculated, not only to expand 
our conceptions of his attributes, but to enliven our hopes 
in relation to the enjoyments of the future world. For wa 
behold a prospect boundless as immensity, in which the hti« 
man soul may for ever expatiate, and contemplate new 
scenes of glory and felicity continually bursting on the view* 
** world without end.** 

Such are some of the views of the Deity which the works 
of nature, when contemplated through the medium of sd- 
enee, are calculated to unfold. They demonstrate the uniiy 
of God, his ioudom and intelligence, — ^his boundless benewh 
Unce^ — ^the vast tnulH^icity of ideas tphich have exieied in hu 
mind from eternity, — ^his Almighty powert and the magm/l* 
eence of his empire. These views are in perfect unison 
with the declarations of the sacred oracles ; they illustrate 
many of the sublime sentiments of the inspired writeis ; 
they throw a light on the moral government of God, and 
elevate our conceptions of the extent of his dominions ; they 
afford a sensible representation of the infinity and immen- 
sity of the Divine nature, in so far as finite minds are capa- 
ble of contemplating such perfections ; and, when consid- 
ered in connexion with the scriptural character of Deity and 
the other truths of revelation, are calculated ** to make the 
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aun of God perfect and thorouffhly fturniBhed unto ewf 
good woi^" As the works of God without the assistance 
of his Word, are insufficient to give us a complete view of 
his character and the principles of his moral government, so 
the bare reading of the Scriptures is insufficient to convey 
to our minds those diversified and expansive conceptions of 
the Divinity to which we have adverted, unless we comply 
with the requisitions of the sacred writers, to *< meditate on 
aU his works, to consider the operations of his hands, to 
speak of the glory of his kingdom," and to talk of his 
^^poweTf^^ in order that we may be qualified ** to make known 
to the sons of men his mighty operations, and the glorious 
majesty of his kingdom." 

How very different, then, from the views now stated must 
be the conceptions formed of the Divinity by those whose 
range of thought ia chiefly confined to the objects that lie 
within a few miles of their habitation, and how limited ideas 
must they entertain of Divine perfection ! For the view 
that any one entertains of the nature and attributes of God, 
must, in some degree, correspond to the knowledge he has 
acquired of the visible effects of his power, wi»dom, and 
benevolence ; since it is only by the sensible manifestations 
of Deity, either through the medium of nature or revelation, 
that we know any thing at all abottt his nature and perfec- 
tions. And, therefore, if our views of the manifestcUions of 
the Divinity be limited and obscure, such will likewise be 
oar views of the Divinity himself. It is owing to the want 
of attention to such considerations that many worthy Chris- 
tians are found to entertain very confused and distorted ideas 
of the character of the Deity, of the requisitions of his 
Word, and of the arrangements of his universal providence. 
And is it not an object much to be desired, that the great 
body of mankind should be more fully enlightened in the 
knowledge of their Creator ? The knowledge of God lies 
at the foundation of all religion, and of all our prospects in 
lefeionce to the eternal world, and it must surely be a highly 
desirable attainment to acquire as glorious and expansive 
an idea of the objeet of our adoration, as the finite capacity 
of oar intellects is capable of c<Mnprehending. Such views 
as we have now exhibited of the wisdom, power, and benefi- 
oeooa of the Deity, and of the magnificence and variety of 
woiAoB, wsce they oMBmonicatod to tlie generality of mat' 
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kind and duly appreciated, would not onlj intereat their 
affections and increase their intellectual enjoyment, bat 
would enable them to understand the meaning and refer- 
ences of many sublime passages in the volume of inspira- 
tion which they are apt either to overlook or to misinterpret. 
Such views, likewise, would naturally inspire them with re9^ 
erence and adoration of the Divine Majesty, with gratitude 
for his wise and benevolent arrangements, — ^with compla- 
cency in his administration as the moral Governor of the 
world, — with a firm reliance on hia providential care for every 
thing requisite to their happiness, and with an earnest desire 
to yield a cordial obedience to his righteous laws. At the 
same time, they would be qualified to declare to others ** the 
glorious honour of his Majesty, to utter abundantly the 
memory of his great goodness, and to fspeak of all hie 
wonderful works." 



SECTION VII. 



On the BenefiOid Effects of Knowledge on Moral Principle 

and Conduct. 

Knowledge is valuable chiefly in proportion as it is 
practical and useful. It dispels the darkness which natu- 
rally broods over the human understanding, and dissipates a 
thousand superstitious notions and idle terrors by which it 
has been frequently held in cruel bondage. It invigorates 
and expands the intellectual faculties, and directs them to 
their proper objects* It elevates the mind in the scale of 
rational existence, by enlarging its views and refining its 
pleasures. It gratifies the desire of the soul for perpetual 
activity, and renders its activities subservient to the embel« 
Ushment of life and the improvement of society. It unveils 
the beauties and sublimities of nature, with which the 
heavens and the earth are adorned, and sets before us the 
« Book of God,'* in v^hich we may trace the lineaments of 
his character and the ways of his providence. It aggrandixee 
oar ideas of the omnipotence of Deity, and unfolds to ue 
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^b0 riches of his beneficence, and the depths of his wisdom 
and intelligence. And, in the exercise of oar powers on 
such objects, we experience a thousand delightful emotions 
and enjoyments to which the unenlightened multitude are 
entire strangers. All such activities and enjoyments may 
be reckoned among the practical advantages of knowledge. 

But there is no application of knowledge more interesting 
and important than its practical bearings on moral principle 
and action. If it were not calculated to produce a beneficial 
effect on the state of morals and the intercourses of general 
society, the utility of its general diffusion might, with some 
show of reason, be called in question. But there cannot be 
the slightest doubt, that an increase of knowledge would be 
productive of an increase of moral order, and an improve- 
ment in moral conduct. For truth, in thought and sentiment^ 
leads to truth in actioui The man who is in the habit of 
investigating truth, and who iiejoices in it when ascertained, 
cannot be indifferent to its application to conduct. There 
must be truth in his actions ; they must be the expression, 
the proof, and the effect of his sentiments and affections, 
in order that he may approve pf them, and, be satisfied that 
they are virtuous, or accordant with the relations which 
subsist among moral agents. There must likewise be a 
truth or harmony between his actions, so that none of 
them be incoherent with the rest. They must all be per- 
formed on the same principles, with the same designs, and 
by the same rule. To a man who perceives truth and loves 
it, every incongruity and every want of consistency between 
sentiment and action, produces a disagreeable and painfiil 
sensation ; and, consequently, he who clearly perceives the 
Rile of right, and acts in direct o|^osition to it, does violence 
to his nature, and must be subjected to feelings and remorses 
of conscience far more painful than those of the man whose 
mind is shrouded in ignorance. It is true, indeed, that pro- 
ficiency in knowledge and in the practice of true morality, 
do not always proceed with equal pace. But it is never- 
theless true, that every action that is truly virtuous is 
founded on knowledge, and is the result of scrutiny and 
choice directed by truth ; otherwise, what is termed virtue 
would be only the ejQfoct of necessity, of constraint, or of 
meehanieal habits. We need not, thiereibxe, fear that the 

X 
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dominion of virtae* will be contracted, ox ber influenet 
diminished, by an enlargement of the kingdom of light and 
knowledge. ' They are inseparably connected, their empire 
is one and the same, and the true votaries of the one will 
also be the true votaries of the other. And, therefore, every 
one that sincerely loves mankind, and desires their moral im- 
provement, will diffuse light around him as extennvely as 
he can, without the least fear of its ultimate consequences ; 
since he knows for certain, that in all cases whatever wisdom 
excels folly, and light is better than darkness. The fol- 
lowing observations will perhaps tend more particularly to 
confirm and elucidate these positions : 

1. IgTtoranee is one principal cause of the want of virtue^ 
and of the immoralities which abound in the world* Were we 
to take a survey of the moral state of tli^ world, as delineated 
in the history of nations^ or as depicted by modem voyagers 
and travellers, we should find abundant illustration of the 
truth of this remark. We should find, in almost every in- 
stance, that ifirn(Nrance of the character- of the true God, and 
false conceptions of the nature of the worship and service 
he requires, have led, not only to the most obscene practices 
and immoral abominations, but to the perpetration of th4 
most horrid cruelties. We have only to turn our eyes to Hin* 
dostan,to Tartary, Dahomy, Benin, Aehantee, and pther petty 
states in Africa;, to New-Zealand, the Marquesasr the 
Sandwich Islands, and to the Society Isles in the Southern 
Pacific, prior to their late moral transformation, in order to 
be convinced of this melancholy truth. The destruction of 
new-bom infants, — the burning of living womep upon the 
dead bodies of their husbands, — ^the drowning of aged 
parents, — ^the offering of human victims in sacrifice, — the 
torturing to death of prisoners taken in battle, — the murder 
of infants, and the obscene abominations of the societies of 
Arreoy in Otaheite and other islands, and the dreadful effects 
of ambition, treachery, and revenge which so frequently 
accompany such practices,' are only a few specimens of the 

* By virtuey in this place, and wherever the term occurs, I 
understand, conduct regulated by the law of God, including 
both the external action and the prindpU whence it flows ; in 
oCher words. Christian morality, or that holiness which the Scrip- 
tures enjoin. 



nm.tfl!tCB Of KNOWLSDOS ON MORALS. 243 

consequences of ignorance combined with hmnan depravity. 
It is lilcewise to ignorance chiefly that the vices of the 
ancient pagan world are to be attributed. To this cause 
the apostle of the gentiles ascribes the immoralities of the 
heathen nations. " The gentiles," says Paul, " having the 
understanding darkened through the ignorance that is in 
them, have given themselves over unto lasciviousness, to work 
all manner of uncleanness with greediness.*'*' And, in 
another part of his writings, he declares, " Because they did 
not like to retain God in their knowledge, they were given 
up to a reprobate mind," or a mind void of judgment ; and 
the consequence was, *' they were filled with all unrighteous- 
ness, fornication, wickedness, oovetousness, maliciousness, 
envy, murder, deceit, and malignity ;" they were ** backbiters, 
hatew of God, proud, boasters, inventors of evil things, 
disobedient to parents, without understanding, without 
natural affection, implacable, and unmerciful."t And if we 
turn our eyes to the state of society around us, we shall find 
that the same cause has produced the same effects. Among 
what class do we find sobriety, temperance, rectitude of 
conduct, honesty, active beneficence, and abstinence from 
the grosser vices most fisequently to prevail 1 Is it among 
ignorant and grovelling minds 1 Is it not among the wise 
and intelligent, those who have been properly instructed in 
their duty, and in the principles of moral action 1 And who 
are those that are found most firequently engaged in fighting, 
brawling, and debauchery, in the commission of theft sm 
other petty crimes, and in rioting in low houses of dissipa- 
tion 1 Are they not, for the most part, the rude, the ignorant, 
and nntutored,^those whose instruction has been neglected 
by their parents or guardians, or whose wayward tempers 
have led them to turn a deaf ear to the reproofs of wisdom 1 
From a)l the investigations which of late have been made 
into the state of immorality and crime, it is found, that gross 
ipnorance, and its necessary concomitant, grovelling uSec- 
tions, are the general characteristics of those who are en- 
pfaged in criminal pursuits, and most deeply sunk in vicious 
indulgence. Now, if it be a fact that ignorance is one 
principal source of immorality and crime, it appears a nat- 
ural and necessaiy inferenee, that the general diffusion of 

* Ephes. iv. 18, U. f Rom. i. 28-31. 



244 OBMB&AL DIFFVBION OW KNOWLBDOB. 

knowledge would tend to oounteract itsinfloence and OfMiat^ 
tions. Pot when we remove the cauge of any evil, we, of 
course, prevent the effects ; and not only £(o, but at the aama 
time bring into operation all those virtues which knowledge 
has a tendency to produce. 

2. Knowledge is requisite for ascertaining the true prin- 
ciples of morid action, and the duties we ought to perform. 
Numerous are the treatises which have been written, and 
various the opinions which have been entertained, both in 
ancient and modem times, respecting the foundation of 
virtue and the rales of human conduct. And were we to 
investigate the different theories which have been formed on 
this subject, to weigh the arguments which have been 
brought forward in support of each hypothesis, and to balance 
the various conflicting opinions which different philosophers 
have maintained, a considerable portion of human life would 
be wasted before we arrived at any satisfactory conclusions. 
But if we take the system of revelation for our guide in the 
science of morals, we shall be enabled to arrive, by a. short 
process, at the most important and satisfactory results. We 
shall find, that, after ail the theories which have been pro- 
posed, and the systems which have been re&red by ethical 
philosophers, the Supreme Lawgiver has comprised the 
essence of true morality under two commands, or funda- 
mental principles, " Thou shalt love the Lord thy God with 
all thy heart,'' and '* Thou shalt love thy neighbour as thy- 
self." On these two commandments rests the whole duty 
of man. 

Now, although the l^kiding ideas contained in these com^ 
mands are simple and obvious to every one who considers 
them attentively, yet it requires certain habits of reflection 
and a considerable portion oi knowledge to be enabled to 
trace these laws or principles to all their legitimate conse^ 
qnences, and to follow them in all their ramifications, and 
in their bearings on human conduct, and on the actions of 
all moral intelligences. For it can easily be shown, that 
these laws are so comprehensive as to reach every possible 
moral action, to prevent every moral evil, and to secure the 
happiness of every moral agent, — ^that all the duties incul- 
cated in the Bible, which we owe to Gh>d, to our fellow- 
creatures, and to ourselves, are comprehended in them, and 
are only so many ramifications of these general and fimda- 
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flM&tal prindplet, — that they are equally adapted to men on 
earth and to angels in heaven, — that their control extends 
to the inhabitants of all worlds, — ^that they form the basis 

of the order and happiness of the whole intelligent system, 

and that their aathority and influence will extend, not only 
through all the revolutions of time, but through all the ages 
of eternity. Here, then, we have a subject calculated to 
exercise the highest powers of intelligence ; and the more 
we investigate it the more shall we admire the comprehen- 
sive nature of that **law which is exceeding broad," and the 
more shall we be disposed to comply with its divine requisi- 
tions. But unless w« be, in some measure, acquainted with 
the first principles of moral action, and their numerous 
bearings upon life and conduct, we cannot expect to make 
rapid advances in the path of virtue, or to reach the subiimer 
heights of moral improvement. 

3. Knowledge, combined with habits of thinking, would 
lead to inquiries into the reasons of those moral laws which 
the Creator has promulgated, and the foundations on which 
they rest. It is an opmion which very generally prevails, 
even among the more respectable portion of mankind, that 
the moral laws given forth to men are the mere dictates of 
Sovereigntyt and depend solely on the toiU of the Deity, and, 
consequently^ that they might be modified, or even entirely 
superseded, were it the pleasure of the Supreme Legislator 
to alter them or to suspend their authority. But this is a 
most absurd and dangerous position. It would take away 
from the inherent exceUenee of virtue, and would represent 
the Divine Being as acting on principles similar to those of 
an Eastern despot. If such a position were true, it would 
follow, that all the immoralities, cruelties, oppressions, wars, 
and butcheries that have taken place in the world, are 
equally excellent and amiable as truth, justice, virtue, and 
benevolence, and that the character of infernal fiends is just 
as lovely and praiseworthy as that of angels and archanffels, 
vrooided the Deity willed that such a change should take place. 
Were such a change possible, it would not only overturn all 
the notions we are accustomed to entertain respecting the 
moral attributes of God, but might ultimately destroy our 
iiopes of future enjoyment, and endanger the happiness of 
the whole moral universe. But there is an inherent excel- 
lence in moral virtue, and the Deity has willed it to exist, 

X2 
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liecanie it is estential to the happiness and order of tfae 
intelligent system. It might be shown, that not only the 
tvro fundamental principles of religion and morality stated 
thore^ but all the moral precepts which flow from them, 
are founded on the nature of God, and on the relations 
which subsist among intelligent agents, and that, were they 
i«versed,or their influence suspended, misery would reign un- 
controlled through the universe, and in the course of ages the 
whole moral and intelligent system would be annihilated.* 
Now, if men were accustomed to investigate the founda- 
tions of morality, and the reasons of those moral precepts 
which are laid before them as the rule of their conduct, they 
would perceive a most powerful motive to universal obedi- 
ence. They would plainly see, that all the laws of God 
are calculated to secure the happiness of every moral agent 
who yields obedience to them,<— that it is their intereat to 
yield a voluntary submission to these laws, — and that miseryj 
both here and hereafter, is the certain and necessary conse- 
quence of their violation. It is a common feeling with a 
considerable portion of mankind, though seldom expressed 
in words, that the laws of heaven are too strict and unbend- 
ing, — ^that they interfere with what they consider their 
pleasures and enjoyments, and that if one or more of them 
could be a little modified or relaxed, they would have no 
objections to attempt a compliance with the rest. But such 
feelings and sentiments are altogether preposterous and 
absurd. It would be inconsistent, not only with the rectitude, 
bnt with the henevolence^ of the Deity, to set aside or to 
relax a single requisition of thai law which is '* jver/ec^" and 
whidi, as it now stands, is calculated to^ promote the happi- 
ness of all worlds. Were he to do so, and to permit moral 
agents to act accordingly, it would be nothing less than to 
•hnt up the path to happiness, and to open the flood-gates of 
misery upon the intelligent universe. Hence we are told by 
Him who came to fulfil the law, that, sooner may <* heaven 
and earth pass away," or the whole frame of nature be 
dissolved, than that ** one jot or one tittle can pass firom this 

* For a full illustration of these positions, and a variety of 
topics connected with them, the author begs to refer his readeis 
to a work which he lately published, entitted " Tht PkOosephv 
of tUUgiaiif or an lUnutraiion of ^ Moral Laws of the Universer 
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kir*" FoTa as it if founded on the nature of God, and on 
tile relations which subsist between Him and created beings> 
it must be absolutely perfect, and of eternal obligation ; and, 
eonsequently, nothing could be taken from it without 
destroying its perfection, nor any thinff added to it without 
■opposing that it was originally imperfect. Were the bulk 
of mankind, therefore, capable of entering into the spirit of 
snch investigations, and qualified to perceive the true founds 
ations of moral actions ; were they, for example, clearly to 
perceive that tnUh is the bond of society, and the foundation 
of all delightful intercourse among intelligent beings in 
every worl^ and that, were the law which enjoins it to be 
reversed, and rational creatures to act accordingly, all 
confidence would be completely destroyed, — the inh&itmnts 
of all worlds thrown into a state of universal anarchy, and 
creation transformed into a chaos, — such views and senti- 
ments could not fail of producing a powerful and beneficial 
influence on the state of morals, and a profound nvtrenoe 
and respect for that law <* which is holy, just, and good." 

4. Knowledge^ in combination with habits of reflection, 
would lead io self'CxammaXum and sdf-iTupeetiofu The 
indolent and untutored mind shuns all exertion of its 
intellectual faculties, and all serious reflection on what passes 
within it, or has a relation to moral character and conduct. 
It is incapable of investigating its own powers, of deters 
mining the manner in which they should operate, or of 
ascertaining the secret springs of its actions. Yet, without 
a habit of reflection and self-examinaUon, we cannot attain 
a knowledge of ourselves, and, without self-knowledge, we 
cannot apply aright our powers and capacities, correct ou 
failings and defects, or advance to higher degrees of 
imptovement in knowledge and virtue. In order to ascertain 
our state, our character, anuour duty, such inquiries as the 
following must frequently and seriously be the subject of 
consideration. What rank do I hold in the scale of being, 
and what place do I occupy in the empire of God ? Am I 
merely a sensitive creature, or am I also endowed with moral 
and inteUectaal powen ? In what relation do I stand to 
my fellow-creatures, and what duties do I owe them 1 What 
is my ultimate destination ? Is it merely to pass a few 'yean 
in eating and drinking, in motion and rest, like the lower 
animals, or am I desi^md for another and a higher sphere 
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of existence ? In what rektion do I stand to my Creator, 
and what homage, submission, and obedience oaeht I to 
yield to him ? What are the talents and capacities with 
wMch I am endowed, and how shall I apply them to the 
porposes for which they were given me 1 What are the 
weaknesses and deficiencies to which I am subject, and how 
are they to be remedied ? What are the vices and follies to 
which I am inclined, and by what means may they be coun- 
teracted 1 What are the temptations to which I am exposed, 
and how shall they be withstood ? What are the secret 
springs of my actions, and by what laws and motives are 
they regulated 1 What are the tempers and dispositions 
which I most frequently indulge, and are they accordant 
with the rules of rectitude and virtue? What are the 
prejudices I am apt to entertain, and by what means may 
they be subdued 1 What «tre the afTectioris and appetites in 
which I indulge, and are they regulated by the dictates of 
reason and the law of God? What are my great and 
governing views in life ? Are they correspondent to the will 
of my Creator, and to the eternal destination that awaits 
me ? Wherein do I place my highest happiness 1 In the 
pleasures of sense, or in the pleasures of intellect and 
re]tglon,-^in the creature or in the Creator ? How have I 
hitherto employed my moral powers and capacities 1 How 
do I stand i^eeted towards my brethren of mankind ? Do 
I hate, 4)r envy, or despise any of them ? Do I grudge them 
prosperity, wish them evil, or purposely injure and aifront 
tliem ? ' Or do I love them as brethren of the same &miiy, 
do them aU the good in my power, acknowledge their 
ezeellenees, and rejoiee in their happiness and prosperity ? 
Such inquiries and self-examinations, when seriously con- 
ducted, would neeessanly lead to Che most beneficial moral 
results. In leading us to a knowledge of our errors and 
defects, they would teach us the exeellenee of humilifyf 
the reasonableness of this virtue, and the foundation 
on which it rests, and of course, the folly of pride, and of 
all those haughty and supercilious tempers which are pro- 
dttctive of so much mischief and unhapptness, both in the 
higher and the lower spheres of life. Pride is uniformly 
the offspring of self-igRorance. For, if a man will but turn 
his eyes within, and thoroughly scrutinize himself, so as to 
ficeive his errors and foUie% and the germs of vice which 
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Uige in his hearty as well as the low rank he holds in the 
scale of creation, he would see enough to teach him humhie- 
ness of mind, and to render a proud disposition odious and 
detestable, and inconsistent with the relations in which he 
stands, to his Creator, to his fellow-creatures, and to the uni- 
verse at large. Such mental investigations would also lead 
to self-possession under ftfironts and injuries, and amid 
the hurry and disorder of the passions, — ^to charity, candour, 
meekness, and moderation, in regard to the sentiments and 
confduct of others, to the exercise of self-denial, to decorum 
and consistency of character, to a wise and steady conduct 
in life, and to an intelligent performance of the offices of 
piety and the duties of religion. But how can we ever expect 
that an ignorant uncultivated mind, unaccustomed to a regu- 
lar train of rational thought, can enter, with spirit and 
intelligence, on the process of self-examination 1 It requires 
a certain portion, at least, of information, and a habit of 
reflection, before a man can be qualified to engage in such 
an exercise ; and these qualifications can only be attained 
by the exercise which the mind receives in the acquisition 
of general knowledge. — If, then, it be admitted, that self- 
ignorance is the original spring of all the follies and incon- 
gruities we behold in the characters of men, and the cause 
of all that vanity, censoriousness, malignancy, and vice 
which abound in the world ; and if self-knowledge Would 
tend to counteract such immoral dispositions, we must en- 
deavour to communicate a certain portion of knowledge to 
mankind, to fit them for the exercise of self-examination and 
eelf-inspection, before we can expect that the moral world 
will be renovated, and *' all iniquity, as ashamed, hide its 
head, and stop its mouth." 

6. Knowledge, by expanding the mind, will enable it to 
take a clear and comprehensive view of the motives, beat- 
ings, tendencies, and consequences of moral actions. A 
man possessed of a truly enlightened mind must have his 
moral sense, or conscience, much more sensible and tender, 
and more judiciously directed, than that of a person whose 
understanding is beclouded with ignorance. When he has 
to choose between good and evil, or between good and bet- 
tBTj or between any two actions he- has to perform, he is 
enabled to bring before his mind many more arguments, and 
much higher and nobler arguments and motives, to determine 
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the choice he ought to make. When he ii about to perform 
any particular action, his mental eye is enabled to pierce 
mto the remote consequences which may result from it. 
He can, in some measure, trace its bearings, not only on his 
friends and neighbours, and the community to which he 
belongs, but also on surrounding nations, on the world at 
large, on future generations, and even on the scenes of 
a future eternity. For an action, whether good or bad, per- 
formed by an individual in a certain station in society, may 
have a powerful moral influence on tribes and nations far 
beyond the sphere in which it was performed, and on millions 
who may pedple the world in the future ages of time. We 
know that actions, both of a virtuous and vicious nature, 
performed several thousands of years ago, and in distant 
places of the world, have had an influence upon the men of 
the present generation, which will redound either to the 
honour or the disgrace of the actors, " in that day when 
God shall judge the world in righteousness, and reward 
every man according to his works.'' We dso know, that 
there are certain actions which to some minds may appear 
either trivial or indifierent, and to other minds beneficial, 
which nevertheless involve a principle which, if traced to its 
remoter consequences, would lead to the destruction of the 
intelligent creation. Now, it is the man of knowledge and 
of moral perception alone who can recognise such actions 
and principles, and trace them to all their natural and 
legitimate results. He alone can apply, with judgment and 
accuracy, the general laws of moral action to every paiticu- 
lar circumstance, connect the present with the future, and 
clearly discern the mere semblance of truth and moral recti* 
tude nrom the reality. 

In short, the knowledge of divine Revelation, and a seri- 
ous study of its doctrines and precepts, must accompany 
every other species of information, if we wish to behold 
mankind reformed and moralized. It is in the sacred ora- 
cles alone that the will of God, the natural character of 
man, the remedy of moral evil,' the rules of moral conduct, 
and the means of moral improvement, are clearly and full^ 
unfolded. And the man who either rejects the revelations 
of Heaven, or refuses to study and investigate the truths and 
moral requisitions thev contain, can never expect to rise to 
the sublime heights of virtust a^ to the moral dignity of 
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\)ii natore. But, were the itudy of the Scriptmet uniform^ 
eonjoined with the study of eveiy other hranch of usefbl 
knowledge, we shoald, ere long, behold a wonderful trans- 
formation upon the face of the moral world. Pride, selfish' 
ness, malice, envy, ambition, and revenge would gradually 
be undermined. The spirit of warfare and contention would 
be subdued ; rioting, drunkenness, and debauchery would 
be held in abhorrence by all ranks ; kindness and affection 
would unite the whold brotherhood of mankind ; peace, har- 
mony, and subordination would be displayed in every depart* 
ment of social life $ ** our judges would be just, and our 
exactors righteous ; wars would be turned into peace to the 
ends of the. earth, and righteousness and praise spring forth 
before all the nations.'* Were moral principle thus diffused 
among the different classes of society, it could not fail of 
jHToducing a beneficial influence on the progress of the arts 
and sciences, and on every thing that might tend to meliorate 
the condition of our fellow-ereatures, and to promote the 
general improvement of mankind. For, in endeavouring to 
promote such objects, we meet with as great a difficulty in 
the moral as in the intellectual condition of mankind. The 
principles . of selfishTiessy pride, ambition, and envy, and 
similar dispositions, create obstacles m the way of scientific 
and philanthropic improvements, tenfold greater than any 
which arise from pecuniary resources or physical impedi- 
ments. But were such principles undermined, and a spirit 
of good-will and affection pervading the mass of society, the 
machinery of the moral world would move onward with 
smoothness and harmony ; and mankind, acting in unison^ 
and every one cheerfully contributing to the good of the 
whole, would accomplish objects, and beneficial transforma- 
tions on the physical and moral condition of society, far 
superior to any thing that has hitherto been realized. 

To what hsa been now stated, with regard to the influence 
of knowledge on moral conduct, it may, perhaps, be objected, 
that many instances occur of men of genius and learning 
indulging in dissolute and immoral habits, and that the 
higher classes of society, who have received a better educa- 
tion than the lower, are nearly as immoral in their conduct. 
In replying to such an objection we have to consider, in the 
fisst place, what is the nature qf the education such persons 
Aooe received. Most of the higher class have received a 
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fraiiUD&r«'School education, and* perhaps, attended a fe«r 
eesflions at an academy or a university. There cannot, 
however, be reckoned above one in ten who pursues his 
studies with avidity, and enters into the spirit of the instruc- 
tions communicated at such seminaries ; as it is well known 
to every one acquainted with the general practice of such 
students in colleges and academies, that a goodly number of 
them spend their time as much in folly and dissipation) as 
in serious study. But, although they had acquired a com- 
petent acquaintance with the different branches to which 
their attention was directed, what is the amount of their 
acquisitions t A knowledge of the Greek and Latin Glaa- 
tics, and of pagan mythology, in the acquisition of whidi 
iive years are generally spent at the grammar-school, and 
two at the university— ^ind the elements of logic, ethics, and 
mathematical philosophy. But such departments of know- 
ledge, in the toay in which they have been generally toMght, 
have no necessary connexion with religion and moral con- 
duct On the contrary, by .keeping the principles of Chri*- 
tianity carefully out of view, and even insinuating objections 
against them, some professors of these sciences have pro- 
moted the cause of infidelity, and consequently impeded the 
progress of genuine morality. What aid can be expected 
to morality from a mere grammar-school education, when 
the acquisition of words and phrases, and the absurd notions 
and impure practices connected with Roman and Grecian 
idolatry, form the prominent objects of attention ; and when, 
as too frequently happens, no instructions in Christianity are 
communicated, and not even the forms of religion attended 
to in many of those seminaries ? The mere acquisition of 
ianguages is not the acquisition of useful knowledge : they 
are, at best, but the me-ans of knowledge ; and although we 
would not discourage any one, who has it in his power, from 
prosecuting such studies, yet it is from other and more im- 
portant branches of study that we expect assistance in the 
cause of moral improvement. 

With regard to men of learning and genius, we have like- 
wise to inquire into the nature and tendency of their literary 
pursuits, before we can ascertain that they are calculated to 
prevent the influence of immoral propensities and passions. 
Persons are designated men of learning, who have made pio- 
ficiency in the knowledge of the Greek, Latin, Fiench. 
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Oerman and other languages, — ^Who are skilled in inythoU 
ogy, antiquities, criticism, amd metaphysics, or who are pro- 
found students in geometry, algebra, fluxions, and other 
branches of the mathematics. But it is easy to perceive, that 
a man may be a profound linguist, grammarian, politician, 
or antiquarian, and yet not distinguished for virtuous con- 
duct ; for such departments of learning have no direct bear* 
ing upon moral principie or conduct. On the contrary, 
when prosecuted exclusively ^ to tke neglect of the more substan- 
tial parts of knowledge, and under the influence of certain 
opinions and prejudices^ they have a tendency to withdraw 
the attention from the great objects of religion, and conse- 
quently from the most powerful motives which excite to 
moral action.-^ NVe have likewise to inquire whether such 
persons have made the Christian revelation one great object 
of their study and attention, and whether they are frequently 
employed in serious contemplations of the perfections of the 
Creator, as displayed in the economy of the universer. If 
such studies be altogether overlooked, we need not wonder 
that such characters should frequently slide into the paths 
of infidelity and dissipation ; since they neglect an attention 
to those departments of knowledge which alone can guide 
them in the paths of rectitude. We may as soon expect to 
gather *' grapes from thorns, or fi^s from thistles," as to ex- 
pect pure morality from those, however high they may stand 
in literary acquirements, who either neglect or oppose the 
great truths of religion.^^We do not mean, however, to in« 
sinuate, that the subjects alluded to above are either trivial 
or unworthy of being prosecuted. On the contrary, we are 
fully persuaded, that there is not a subject which has ever 
eome under human investigation, when prosecuted with 
proper views, and in connexion with dther parts of know- 
ledge, but may be rendered subservient, in some way or 
another, both to the intellectual and the moral improvement 
of man. But when we speak of diffusing useful knowledge 
among the mass of mankind, we do not so much allude to 
the capacity of being able to translate from one language 
into another, of knowing the sentiments of the ancient 
Oreeks and Romans, an'd the characters and squabbles of 
their gods and goddesses, or to the faculty of distinguishing 
ancient coins, fragments ef vases, or pieces of armour^-as 
to the facto of history^ science, and revelation, partkulariy 
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in their bearing upon the religions views and the moral con-' 
duct of mankind. And if the attention of the great body 
of the people were directed to such eubjecte, from proper 
principles and motives, and were they exhibited to their view 
m a lucid and interesting manner, there cannot be the 
smallest doubt, that the interests of virtue and of pure and 
undefiled religion would be thereby promoted to an extent 
far beyond what has ever yet been realized. 



SECTION VIII. 
On the Utility of Knowledge in relation to a Future World.^ 

Man is a being destined for eternity. The present world 
through which he is travelling is only a transitory scene, 
introductory to a future and an immortal existence. When 
his corporeal frame sinks into the grave, and is resolved 
into its primitive elements) the intellectual principle by 
which it wa» animated shall pass into another region) and 
be happy or miserable, according to the governing princi-' 
pies by which it was actuated in the present life; The 
world in which we now reside maybe considered as the 
great nursery of oar future and eternal existence, as a state 
of probation in which we are educating for an immortal 
life, and as preparatory to our entering on higher scenes of 
contemplation and enjoyment. In this point of view, it is 
of importance to consider, that our present views and recol- 
lections will be carried along with us into that future world, 
that our virtues or vices will be as immortal as ourselves, and 
infiuenee our future as well as oar present happiness, and, 
consequently, that every study in which we engage, every 
disposition we now cultivate, and every action we perform 
is to be regarded as pointing beyond the present to an un- 
seen and eternal existence. 

I^ theur we admit that the presisnt state is connected 
with the fttture, and that the hour of death is not the Itermi- 
nation of our existence, it must be a matter of the utmost 
impratance that the mind of every candidate for immor-> 
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tslity be tutored in those depantments of knowledge whieh 
bave a relation to the future world, and which will tend to 
qualify him for engaging in the employments, and for rel- 
ishing tho pleasures and enjoyments of that state. The 
following remarks are intended to illustrate this positicm : 

We may remark, in the first inlace, in general, that th€ 
knowledge acquired in the present state^ whatever be its na- 
ture, loW, he carried along with tis when we toing ovr flight to 
the eternal world* In passing into that world we shall not 
lose any of the mental faculties we now possess, nor shall 
we lose our identity^ or consciousness of being the same per- 
sons we now feel ourselves to be ; otherwise, we behooved to 
be a different order of creatures, and consequently could not 
be the subjects either of reward or of punishment for any 
thing done in the present state. A destruction of our fac- 
ulties, or a total change of them, or the loss of conscious- 
ness, would be equivalent to an annihilation of our exist- 
ence. But if we carry intO' the future state ail our moral 
and intellectual powers, we must also, of necessity, carry 
tilong with them all the recollections of the present life, and 
jdl the knowledge, both physical and moral, which these 
faculties enabled us to acquire. We have an exemplifica- 
tion of this in the parable of our Saviour respecting the rich 
man and Lazarus, where Abraham is represented as address- 
ing the former in these words — ** Son, remember, that thou 
in thy lifetime receivedst thy ^ood things, and likewise Lac- 
arus evil things ;" evidently implying, that the rich man 
retained the power of fnemoryr that he possessed a con- 
sciousness that he was the same thinking being that existed 
in a former state, and that he had a perfect recollection of 
the conduct he pursued, and the scenes in which he *wa8 
placed ifi this sublunary world. If, then, it be admitted, 
that we shaU be, substantially, the same intellectual beings 
as at present, though placed in different circumstances, and 
that the ideas and moral principles we now acquire will pass 
along with us into futurity, and influence our conduct and 
happiness in that state, — ^it cannot be a matter of indiffer- 
ence whether the mind of an immortal being be left to gropo 
amid the mists of ignorance, and to sink into immorah.y, 
or be trained up in the knowledge of ^very thing that has a 
bearing on its eternal destination. On the contrary, nothing 
£»n be of higher value. and importance to every human 
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teiBg, coDndered as immortal, than to be trained to habil* 
of reaioning and reflection, and to acquire that knowledge 
of hifl Creator, of himself, of his duty, and of the relations 
in which be stands to this world and to the next, which will 
qualify him for the society in which be is hereafter to mingle, 
and the part he has to act in a higher scene of action and 
enjoyment. For, as gross ignorance is the source of im- 
moral action^ and as immoral principles and habits umfii 
the sold for the pleasures and employments of an immortal 
state, the man who is allowed to remain amid the natural 
darkness of his understanding can have little hope of hap- 
piness in the future world, since he is destitute of those 
qualificationii which are requisite in order to his relishing 
its enjoyments. 

Scientific knowledge^ as well as that which is commonly 
designated theological, if to be considered as having a relation 
to the future world* . Science, as I have already bad ocoa* 
aion to notice, is nothing else than an investigation ot the 
Divine perfections and operations as displayed in the econ- 
omy of the universe ; and we have every ground to con- 
clude, both from reason and from revelation, that such ior 
▼estigaiions will be carried forward, on a more enlarged 
acale, in the future world, where the intellectual powerst 
,freed from the obstructions which now impede their open* 
tion, will become more vigorous and expansive, and a 
more extensive ecene of Divine operatic^ be presented to 
the. view. There are certain applications of scientific print* 
ciples, indeed, which may have a reference solely to the cobi- 
dltion of society in the present life, such as, in the construe^ 
tion of cranes, diving-bells, speaking-trumpets, steam-car- 
riages, and fire-engines ; but the general principles on which 
fuch machines are constructed may be applicable to thouf 
simds of objects and operations in other worlds with which 
we are at present unacquainted. The views, however, 
which science has opened of the wisdom and benevolence 
of the Deky, of the multiplicity of ideas and conceptions 
whidi have existed in his infinite mind, of his almighty 
power, and of the boundless range of his operations — wiU 
not be lost when we enter into the eternal world. They 
will prepare the soul for higher scenes of contemplation, for 
acquiring more expansive views of Divine perfection, and 
for taking ^ore ,e^tonsiye ax^d sublime ejfivofaonB through 
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the boandless empire of Omnipotence. The same may be 
affirmed of the principles of arithmetic, algebra, geometry, 
conic sections, and other departments of the mathematics, 
which contain truths that are eternal and unchangeable, and 
that are applicable in every mode of existence, and to the 
<»rcumstances of all worlds. Such knowledge may form 
the groundwork of all oar future improvements in the world 
beyond the grave, and give to those who have acquired it, 
in conjunction with the cultivation of moral principle, a 
superiority over others in the employments ana investiga- 
tions peculiar to that higher sphere of existence ; and, con- 
sequently, a more favourable and advantageous outset into 
the new and unknown regions of the invisible state. To 
suppose that the leading principles of scientific knowledge 
are of utility only in the present world, is not only contrary 
to every enlightened idea wo can form of the future state, 
either from reason or revelation, but would remove some of 
the strongest motives which should induce us to engage in 
the prosecution of useful knowledge. If science is to be 
considered as altogether confined in its views and effects 
to the transitory scene of this mortal state, its attainment 
becomes a matter of comparatively trivial importance. To 
B man hastening to the verge of life, there could be no strong 
inducement to listen to its deductions or to engage in its 
pursuits. But if the principles of science, when combined 
with the truths of revelation, extend to higher objects than 
the construction of machinery and the embellishment of hu- 
man life, — if tfaey point beyond the present to a future world, 
if they tend to expand our views of the attributes of the 
Divinity, and of the grandeur of his kingdom, — and if they 
prepare the mind for entering into more ample views and 
profound investigations of his plans and operations, in that 
state of immortality to which we are destined, — it must be 
a matter of importance to every human being, that his mind 
be imbued with suc);i knowledge, as introductory to the em- 
ployments of that eternal world which lies before him. — ^But 
we may remark more particularly. 

In the second place, that the acquintion of general knotO' 
ledge, and haHis of menteU activity, would induce persons to 
serious inquiries into the evidences of a future state. Although 
there are few persons, in a Christian country, who deny the 
existence of a future world, yet we have too much reason 

Y2 
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to believe that the great iiiajorit3r of the population in every 
country are not thoroughly cowoinced of this important truth, 
and that they pais their lives just as if the present were the 
ultimate scene of their destination. Notwithstanding all 
the ** church-going" which is so common among us, both 
among the higher and the lower classes, and the numerous 
sermons which are preached in relation tq this subject, it 
does not appear that the one-half of our population have 
any fixed and impressive belief of the reality of an eternal 
world. If it were otherwise, it would be more frequently 
manifested in their general temper, conversation, and con- 
duct. But we find the great mass of society as keenly en- 
gaged in the all-engrossing pursuit of wealth and honours 
as if the enjoyments of this world were to last for ever. In 
general conversation in the social circle, the topic of a future 
world, and our relation to it, is studiously avoided. While 
a person may talk with the utmost ease about a projected 
voyage to America, the East Indies, or Van D^emen's Land, 
and the geographical peculiarities of these regions, and be 
listened to with pleasure, — were he to talk, in certain respect- 
able companies, of his departure to another world, and of 
the important realities to which he will be introduced in 
that state, — ^were he even to suggest a hint that the scene 
of our eternal destination ought occasionally to form the 
subject of conversation,— either a sarcastic sneer or a sol- 
emn gloom would appear on every face, and he would be 
regarded as a wild enthusiast or a sanctimonious hypocrite. 
But why should men manifest such a degree of apathy in 
regard to this topic, and even an aversion to the very idea of 
it, if they live under solemn impressions of their connexion 
with an immortal existence 1 Every one who admits the 
idea of a future world must also admit that it is one of the 
most interesting and momentous subjects that can occupy 
his attention, and that it as far exceeds in importance the 
concerns of this life, as the ages of eternity exceed the 
fleeting periods of time. And if so, why should we not 
appear as eager and interested in conversation on this sub- 
ject, as we sometimes are in relation to a voyage to some 
distant landl Yet, among the majority of our fellow^ 
men, there is scarcely any thing to which their attention is 
less directed, and the very idea of it is almost lost amid 
the bustle of business, the acquisition of wealth, the dis- 
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dpatums of society, and the Tain pageiuitry of fuhionable 

IJ/e. 

. AouHig many other causes of the indifference which pie- 
Tails on thb subject, ignorance and mental inactivity are 
none of the least. Immersed in sensual gratifications and 
pursuits, unacquainted with the pleasures of intellect, and 
unaccustomed to rational trains of reflection, multitudes 
pass through life without any serious consideration of the 
future scene of another world, resoWed, at the hour of dis- 
■oluticm, to take their chance with the generations that have 
gone before them. But were men once aroused to mental 
activity, and to the exercise of their reasoning powers on 
important objects, they would be qualiiied for investigating 
the evidences which demonstrate the immortality of man, 
which could not fail to impress their minds with a strong 
conviction of the dignity of their intellectual natures, and 
of their high destination. Those evidences are to be found 
in the Christian revelation which has "brought life and im- 
mortality to light,'* and thrown a radiance on the scenes 
beyond the grave. But, even independently of revelation, 
the evidences which prove the immortal destiny of man, 
Irom the liffht of nature, are so strong and powerful, that, 
^hen weighed with seriousness and impartiality, they must 
appear satisfactory to every candid and inquiring mind. 
When we consider the universfU belief of the doctrine of 
man's immortality which has prevailed in all ages and na- 
tions — when we consider the desire of future existence \m- 
planted in the human breast — the noble intellectual faxndHes 
with which man is endowed, and the strong desire of knouh 
ledge which forms a part of his constitution — the capacity 
of making perpetual progress towards intellectual and moral 
perfection — the. unlimited range of view which is opened to 
the human faculties throughout the immensity of tpcxe and du' 
ration — the moral powers of action with which man is en- 
dowed, and their capacity of perpetual expansion and ac- 
tivity — the apprehensions and forebodings of the mind, when 
under the influence of remorse — ^the disordered state of the 
moral world when contrasted with the systematic order of 
the material — the unequal distrilnUion of revards and pun-' 
ishments when viewed in connexion with the justice of God 
—the absurdity of admitting that the thinking principle in 
man mil ever be annihilated — and the bUuphemous and 
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4ibturd eontequeneet which woaM follow, if the idea of a 
future Btate of retribution were rejected ; when we attend, 
to these and similar considerations, we perceive an assem- 
blage of arguments which, when taken in combination with 
ewok other, carry irresistible evidence to the mind of every 
unbiased inquirer, that man is destined to an immortal ex- 
istence- — an evidence amounting to a moral demonstration, 
and no less satisfactory than that on which we rest «our 
belief of the existence of the Eternal Mind.* But the 
greater part of mankind, in their present untutored state, 
are incapable of entering into such inquiries and investiga- 
tions. For want of moral and intellectual instruction, they 
may be said to "have eyes, but see not, ears, but hear not, 
neither do they understand,'* and hence, they pass through 
the scenes of mortality, almost unconscious of their relation 
to the eternal world, and altogether unprepared for its exer- 
cises and enjoyments. 

In the next place, the acquisition of knowledge, in eon^ 
nexion vntk the aUlivaiion of ikoral principles and Christian 
affections, would tend to prepare the mind for the intercourse^ 
and employments of the future world. From divine revela- 
tion we are assured, that in the future state of happiness th« 
riffhteous shall not only join the company of *Hhe spirits 
of just men made perfect,'* but shall also be admitted into 
*^ the general assembly of angels." With these pure and 
superior intelligences, and, doubtless too, with the inhabit* 
ants of other worlds, shall the redeemed inhabitants of our 
globe hold delightful intercourse, and join in their sublime 
conversation on the most exalted subjects. One of the em- 
ployments in which they will be incessantly engaged will 
be, to contemplate the Divine works and admmistration, and 
to investigate the wonders of creating power, wisdom, and 
goodness, as displayed throughout the universe. For such 
are the representations given in Scripture of the exercises 
of the heavenly world. Its inhabitants are represented as 
raising the following song of praise to theirCreator, — ** Great 
and marvellous are thy works, Lord (jrod Almighty ! Just 
and true are thy ways, thou King of saints ;" which evi- 

♦ For a full illustration of these and other evidences of a future 
state, along with various topics connected with this subject, the 
author respectftilly refers Kis readers to a work which he lately 
published, entitlod " The Philosophy of a Future State." 
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Gently implies that botb the wonders of his craataon and the 
plan of his moral govemm^Eit are the subjects of thor 
mtense study and investigation. And in ariother scene 
exhibited in the book of Revelation, they are represented in 
the sublime adorations they offer to ** Him who liveth for 
ever and ever," as exclaiming, " Thou art worthy, O Lord, 
to receive glory, and honour, and power; for thon hast 
, created all ithiogs, and for thy pleasure they are and were 
created;" plainly indicating that the scenes of the material 
universe, and the Divine perfections as displayed in them, 
are the objects of their incessant contemplation. 

Now in order to our being prepared for such intercourses 
and employments, two grand qualifications are indispensably 
requisite. In the first place, the cultivation of moral prin- 
ciple and conduct, or, in other words, the attainment of that 
hmine^s which the ScHptures enjoin, ^ without which," we 
axe assured, *' so man can see the Lord ;" that is, can bold 
no delightful intercourse with him through the medium of 
.his works and providential dispensations. Without this 
qualification we are altogether unfit for being introduced 
into the assembly of angels and other pure intelligences, and 
. for joining with them in th^ holy services and ^sublime 
adoration»«~as unfit as an ignorant Hottentot, a wild Boshe- 
man* or the lowest dregs of society would be to take a 
part in an assembly of learned divines, statesmen, or phi- 
losi^hera. In order to a delightful association with any 
xank of intelligences there must exist a certain congeniality 
of disposition and eentiment, without which an intimate 
intercourse would be productive of happiness to neither 
. party. Persons of proud and revengeful dispositions, and 
addicted to vicious indulgence, could find no enjoyment in a 
society where all is humility and afifection, harmony and 
love ; nor could pure kad holy beings delight in associating 
with them, without supposing the moral laws of the Creator 
and the constitution of the intelligent universe entirely sub- 
verted. Such characters are as opposite to each other as 
light and darkness ; and, therefore, we may as soon expect 
to make the east and west points to meet together, or to stop 
the planets in their career, as to form an harmonious union 
between the ignorant and vicious, and the enlightened and 
virtuous inhabitants of the celestial world. In the next 
place, a knowledge of the character of God, of hit mon^ 
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dispeiiBatioos, and of his works of creation must form'a 
preparation for the exercises of the heavenly state ; since 
these are some of the subjects which occupy the attention 
of " the innumerable company of angels and the spirits of 
just men made perfect." But how could we be supposed 
to engage in such studies, and to relish such employments, 
if we remain altogether unacquainted with them till our 
spirits take their flight from these tabernacles of clay? 
How could a man whose mind is continually grovelling 
among the meanest and the most trivial objects, whose soul 
never rises above the level of his daily labours, which neces- 
sity compels him to perform, whose highest gratification is 
to carouse with his fellows, to rattle a set of dice, or to 
shuffle a pack of cards, and who is incapable of prosecuting 
a train of rational thought — how could such a one be sup- 
posed qualified for entering, with intelligence and delight, 
into the sublime investigations and the lofty contemplations 
which arrest the attention, and form the chief exercises " of 
the saints in light 1" There is an utter incongruity in the 
idea, that a rude and ignorant mind could relish the enjoy- 
ments of the heavenly world, unless it be enlightened and 
transformed into the image of its Creator ; and we have no 
warrant from revelation to conclude; that such a transforma- 
tion will be effected after the spirit has taken its flight to the 
invisible state. 

Bat it is easy to conceive what transporting pleasures will 
be felt by an enlightened and virtuous individual, when he 
is ushered into a scene where his ))rospccts will b^ en- 
larged, his faculties expanded, and the causes which now 
obstruct their energies for ever removed. He will feel him- 
self in his native element, will resume his former investiga- 
tions on a more enlarged scale, and with more vigour and 
activity, and enjoy the prospect of perpetually advancing 
from one degree of knowledge and felicity to another 
throughout an interminable succession of existence. Hav- 
ing studied the moral character of God as displayed in his 
Word and in the dispensations of his providence ; having 
acquired, after all his researches, only a faint and imperfect 

tlimpse of his moral attributes ; having met with many dif- 
culties and labyrinths in the movements of the Divine 
government which he was altogether unable to unravel, 
irhich produced an ardent longing after a more enlargad 
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spliere of virion — ^how ^tifyin^ to such a mind rnvft it be 
to contemplate the Divine character in the fulness of its 
glory, to behold the apparent inconsistencies of the Divine 
government reconciled, its intricate mazes unravelled, its 
wisdom and rectitude displayed, and the veil which con- 
cealed from mortals the reasonei of its procedure for ever 
withdrawn ! Having taken a cursory survey of the displays 
of Divine wisdom and goodness in the arrangement of our 
sublunary system, and in the construction of the animal and 
vegetable tribes vvith which it is furnished ; having directed 
his views by the light of science to the celestial regions ; 
having caught a fflimpse of the astonishing operations of 
Almighty Power in the distant spaces of the firmament ; 
having been overwhelmed with wonder and amazement at 
the extent and grandeur of the Divine empire ; having cast 
many a longing look towards distant worlds, mingled with 
many anxious inquiries into their nature and destination 
which he was unable to resolve^ and having felt an ardent 
desire to learn the history of their population, and to behold 
the scene of the universe a little more unfolded — what trans- 
porting joys otiust be felt by such an individual, when he 
shall enter into a world where " he shall know even as also 
he is known ;" where the veil which intercepted his view of 
the wonders of creating power shall be removed ; where 
the cherubim and the seraphim, who have winged their 
flight through regions of immensity impassable by mortals, 
shall rehearse thp history of other worlds ; where the sphere 
of vision will be enlarged, the faculties invigorated, and the 
glories of Divine goodness, wisdom, and omnipotence dis- 
played in all their effulgence ! Having fsmiliarized such 
objects to his mind during this first stage of his eiistence, 
he will enter on the prosecution of new discoveries of Divine 
perfection with a renovated holy ardour, of which rude and 
grovelling minds are incapable, which will fill his soul with 
ecstatic rapture ^even " with joy unspeakable and full of 
glory." 

IjOt us suppose, for the sake of illustration, two indi- 
viduals of opposite characters entering the future world at 
the same time — the one rude, ignorant, and vicious ; and 
the other ** renewed in the spirit of his mind,'* and enlight^ 
ened with all the knowledge which science and revelation 
can furnish — ^it is evident that, although they were both 
asheied into the same locality, their state and enjoymenta 
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would be altogether different. The one would sink, as j# 
were, to his natural level, following the principles, propen- 
sities, and passions which he previously indulged; and,- 
although he were admitted into the society of pure and en-' 
lightened spirits, he would remain as a cheerless, insulated* 
wretch, without intellectual activity, and destitute of enjoy- 
ment. Finding no pleasures suited to his benighted mind 
and his grovelling affections, he would be fain to flee ta 
other regions and to more congenial associates, as the owl 
flies from the vocal grove and the society of the feathered 
choir, and prefers the shades of night to the beams of day«r 
Like this gloomy bird, which delights in obscuie retreaUr 
and rugged ruins, and has no relish for blooming gardeiur 
and flowery meads — the unenlightened and unsanctifiied soul 
would feel itself unhappy and impritonedf as it were, even 
amid triumphant spirits and the splendours of immortal day. 
Whereas the other, having ardently longed for such a state,- 
and having previously undergone the requisite preparation 
■for its enjoyments, feels himself in a region suited to hi» 
teste, mingles with associates congenial to his disposition, 
engages in exercises to which he was formerly accustomed, 
and in which he delighted^, beholds a prospect, boundless ae- 
the universe, rising, before him, on which his faculties may 
be exercised with everlasting improvement and everlasting 
delight, and, consequently, experiences a M fulness of joy'* 
which can never be interrupted, but will be always increas- 
ing ** world without end.*' 

Such are the views we must necessarily adopt respectinjf 
the state and enjoyments of these two characters in the lim 
to come ; and there is no resisting of the conclusion we* 
have deduced respecting the ignorant and vicious individual, 
without supposing that something equivalent to a miracle 
will be performed in his behalf, immediately alter his en*- 
trance into the invisible world, to lit him for the employ- 
ments of a state of happiness. But for such an opinion we 
have no evidence either from Scripture or from reason. It 
would be contrary to every thing we know of the< moral 
government of God ; it would strike at the foundation of 
all religion and morality ; it would give encouragement to 
ign(Nrance and vice ; it would render nugatory all the efforts 
M a virtuous character to increase in knowledge and holi- 
lies* daring the present life, and it would give tne ignorant 
and tile lioantieas an equal reason for Expecting eternal 
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imppiness in this world to come, as the most profound Chris- 
tiftn philosophers, or the most enlightened and pious divines. 
Besides, we are assured by the " Faithful and True Wit- 
ness,^' that, as in the futurQ world, ** he who is righteous 
shall remain righteous still," so " he who is unjust shall 
remain' unjust still, and he who is filthy shall remain filthy 
still ;" which expressions seem evidently to imply, that na 
more opportunities will be granted for reforming what had 
been amiss, and recovering the polluted and unrighteous 
soul to purity and rectitude.*' 

If, then, it appears, that we shall carry the knowledge and 
moral habits we acquire in this life along witl^ us into the 
other world, — and if a certain portion of rational and re« 
ligious information and moral principle is essentially requi- 
site to prepare us for the employments and felicities of that 
state — by refusing to patronise every scheme by which a 
general diffusion of knowledge may be promoted, we not 
only allow our fellow-men to wander amid the mists of 
superstition, and to run heedlessly into numerous dangers, 
both physical and moral, we not only deprive them of ex- 
quisite intellectual enjoyments, and prevent the improve- 
ment of the arts and sciences, but we deprive them, in a 
certain degree, of the chance of obtaining happiness in a 
state of immortality. For as ignorance is the parent of vice, 
and as vicious propensities and indulgences necessarily lead 
to misery both here and hereafler, the man whose mind is 
lef^ to grope amid intellectual darkness can enjoy no well- 
founded hopis of felicity in the life to come, since he is un- 
qualified for the associations, the contemplations, and the 

* Whatever opinion we may form as to the doctrine of tmi- 
versal restoraticnr, — ^it will be admitted, even by the abetters of 
that doctrine, that an unholy and unenlightened soul is unfit for 
celestial happiness on its first entrance into the future warUL, 2ixA 
thousands or millions of years, or a period equivalent to what 
is included in the phrase " ages of ages," may elapse before it 
is fit for being restored to the dignity of its nature and the joys 
of heaven. Even on this supposition (although it were war- 
ranted by Scripture), the preparation of human beings in the 
present fife for a state of rature happiness must be a matter of 
the highest importance, since it prevents the sufferings denoted 
by " devouring fire, weepinff, wailing, and gnashing of teeth,'' 
during the indefinite and long-continued period of " ages of 
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employmentg of that future existence. As in the material 
creation light was the first substance created before the 
chaos was reduced to beauty and order, so, in the intellectual 
world, knowledge, or light in the understanding, is the first 
thing which restores the moral system to harmony and 
order. It is the commencement of every process that leads 
to improvement, comfort, and moral order in this life, and 
that prepares us for the enjoyments of the life to come. But 
ignorance is both the emblem and the prelude of ** the 
blackness of darkness for ever." This is one of the most 
powerful considerations which should induce every philan^ 
thropist to exert every nerve, and to further every scheme 
which has for its object to diffuse liberty, knowledge, and 
moral principle among all the inhabitants df the earth. 



SECTION IX. 



On the Utility of Gmeral Knotbledge in relation to (he 
Study of Divine Revelatiofi, 

Or all the departments of knowledge to which the human 
mind can be directed, there is none of greater importance 
than that which exhibits the real character and condition 
of man as a moral agent-r-his relation to the- Deity — Ms 
eternal destiny — the way in which he may be delivered 
from the effects of moral evil — and the worship and service 
he owes to his Almighty Creator. On these abd kindred 
topics the Christian revelation affords the most clear and 
satisfactory information, and the details which it furnishes 
on these subjects are of the highest moment, and deeply 
interesting to every inhabitant of the globe. But ignorance^ 
leagued with depravity and folly, has been the cause that 
the sacred oracles have so frequently been treated with in- 
difference and contempt ; and that those who have professed 
to recognise them as the intimations of the will of the Deity- 
have been prevented from studying them with intelligence^ 
and contemplating the facts they exhibit in all their coni^ 
quences and relations. 



r 
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-' In Older to a profitable study of the doctrines, facts, and 
prophecies contained in the Bible, it is requisite, in the first 
phice, that a deep and thorough conviction be produced in 
the mind, that they are indeed the revelations of Heaven, 
addressed to man on earth to direct his views and conduct 
as an accountable agent, and a candidate for immortality. 
From ignorance of the evidences on which the truth of 
Christianity rests, multitudes of thoughtless mortals have 
been induced to reject its authority, and have glided down 
the stream of licentious pleasure, ** sporting themselves 
with their own deceivings,*' till they landed in wretchedness 
snd ruin. The religion of the Bible requires only to be 
examined with care, and studied with humility and rever- 
ence, in order to produce a full conviction of its celestial 
origin ; and wherever such dispositions are brought into 
contact with a calm and intelligent investieation of the 
evidences of revelation, and of the facts and doctrines it 
discloses, the mind will not only discern its superiority to 
every other system of religion, but will perceive the beauty 
and excellence of its discoveries, and the absolute necessity 
of their being studied and promulgated in order to raise the 
human race from that degradation into which they have 
been so long immersed, and to promote the renovation of 
the moral world. And those objections and difficulties 
which previously perplexed and harassed the inquirer will 
gradually evanish, as the mists of the morning before the 
drb of day. 

The mdencen of Christianity have been generally dis- 
tributed into the external and the internal. The external 
may again be divided into direct and collateraL The direct 
evidences are such as arise from the nature, consistency, 
and probability of the facts ; and from the simplicity, uni- 
formity, competency, and fidelity of the testimonies by 
which they are supported. The collateral evidences are 
those which arise from the concurrent testimonies of heathen 
writers, or others, which corroborate the history of Chri9- 
tianity, and establish its leading facts. The internal evi- 
dences arise, either from the conformity of the announce- 
ments of revelation to the known character of God, from 
their aptitude to the frame and circumstances of man, or 
from those convictions impressed upon the mind by the 
ligency of the Divine Spirit. — 
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' In regard to the external evidences, the following propo- 
sitions can he supported both from the testimonies of pro* 
fane writers, the Scriptures of the New Testamentv and 
other ancient Christian writings : vis. 1. '* That there is 
satisfactory evidence that many professing to be original 
witnesses of the Christian miracles passed their lives in 
labours^ dangers, and sufferings, voluntarily undergone in 
attestation of the accounts which they delivered, and solely 
in consequence of their belief of those accounts ; and that 
they also submitted, from the same motives, to new rules of 
conduct." And, 2. ** That there is not satisfactory evidence, 
that persons pretending to be original witnesses of any 
other miracles have acted in the same manner, in attestation 
of the accounts which they delivered, and solely in conse* 
quence of their belief of the truth of these accounts." 
These propositions can be substantiated to the conviction 
of every serious and unbiased inquirer ; they form the batii 
of the external evidence of the Christian religion ; and 
when their truth is clearly discerned, the mind is irrensi* 
ibly led to the conclusion, that the doctrines and facts 
promulgated by the first propagators of Christianity art 
true. 

The following propositions can also he satisfactorily 
proved : viz. That the Jewish religion is of great antiquityt 
and that Moses was its founder, — Uiat the books of the Old 
Testament were extant long before ihe Christian en ; a 
Greek translation of them having been laid up in the Alex* 
andrian library in the days of Ptolemy Philadelphos, — that 
these books are in the main genuine, and the histories they 
contain worthy of credit, — that many material facts which 
are recorded in the Old Testament are also mentioned by 
very ancient heathen writers, — ^that Christianity is not a 
modem religion, but was professed by great multitude* 
nearly 1800 years ago, — that Jesus Christ, the founder of 
this religion, was crucified at Jerusalem during the reign 
of Tibenus Cssar, — that the first publishers of this reli> 
gion wrote books containing an account of the life and doc- 
trines of their Master, several of which bore the names of 
tl^ose hooks which now make up the New Testamentt—ihaM 
these books were firequently quoted and referred to by nume* 
lous writers, from the days of the apostles to the fourth cen* 
tuzy and downwards, — that they are genaine» or written 
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^y the mnihon whose names they bear, — ^that the historietf 
^ey contain are in the main ameable to those facts which 
^ere asserted by the first preachers and received by the first 
converts to Christianity) — that the facts, whether nataral 
or supemataral, which they record^ are transmitted to us 
with as great a degree of evidence (if not greater) as any 
historical fact recorded by historians of allowed character 
and reputation, — and that these books were written under 
a superintendent inspiration. These and a variety of simi- 
lar propositions intimately connected with them can be fully 
substantiated ; and the necessary conclusion of the whole 
is, that Christianity is a revelatioh from God to man, and 
that its truths are to be believed, and its precepts practised 
by all to whom they are addressed. 

Miracles form one part of the external evidence by which 
revealed religion is supported. If God, in compassion to 
our benighted and bewildered race, has thought fit to com- 
municate a revelation of his will, there is no conceivable 
mode by which that revelation could be more powerfully 
attestefL than, by empowering the messengers whom he 
inspiretir,to work miracles, as attestations of the truth of 
the doct'rmes.they declared. Accoidinffly we find, that at 
the introflucQbniJ^h of the Jewish and the Christian dis- 
pensations, a series of uncontrolled miracles was eihibited 
to those to whom the messengers of revelation were sent, 
as evidences . that they acted under the authority of the 
Creator of the universe. Under the administration of 
Moses, who founded the Jewish economy, the waters of 
£gypt were turned into blood, darkness covered all that 
country for three days, thunders and hail terrified its inhab- 
itants and destroyed the fruits of their ground, and all their 
first-born were slain by a celestial messenger in one night ; 
the Red Sea was parted asunder, the tribes of Israel passed 
in safety through its waves, while their enemies " sank as 
lead in the mighty waters ;" water was brought from the 
flinty rock, manna from heaven was rained down to supply 
the wants of two millions of human beings in a barren wil- 
derness; Mount Sinai was made to tremble to its centre, 
and was surrounded with flames and smoke ; Korah, Dathan, 
and Abiram, with all the thousands that joined their con- 
spiracy, were by a miraculous earthquake swallowed up in 
a moment ; Jordan was divided when its waters averflowed 

Z2 
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its buikst Mid at the sound of horns the stronjf walls b/ 
Jericho fell prostrate to the ground. When Jesus Chriat 
introduced the Gospel dispensation, he gave incontrovertible 
proofs of his divine mission, by curing diseases of every 
description merely by his word, causing the lame to walki 
the deaf to bear, the dumb to speak, and the blind to see ; 
raising the dead to life, stilling the tempestuous vvates and 
the stormy wind; turning water into wine, feeding five 
thousand men in a wilderness on a few loaves and fishes ) 
and,, particularly, by his own resurrection from the dead» 
after he had been ^* crucified and slain.'* These, as well as 
the miracles wrought by Moses, were demonstrative evidences 
of the agency and interference of the Most High ; they 
were completely beyond the power of mere human agency« 
and were altogether different from the tricks of jugglers and 
impostors. They were performed in the open face of day« 
in the presence of multitudes of persons of every description ; 
they were level to the comprehension of ^very man whose 
faculties and senses ^ere in a sound state ; and the conclu- 
sion which every unbiased mind behboved to draw fi'oin 
them was, that ** no man could do such miracles unless God 
was with him ;" and consequently, that the truths declared 
by those who were empowered to perfona them are the 
revelations of heaven ; for it would be inconsistent with 
the nature of the Divine Being to suppose, that he would 
interpose his almighty power to control the laws of nature, 
for the purpose of giving his sanction to falsehood ot 
imposture. 

Of the reality of the miraculous events to which I have 
alluded, we have as high a degree of evidence as we have 
for the reality of any other fact recorded in the Scriptures 
or in the history of the world. The single fact of the Res- 
urrection of Christ, — a fact so important in the Christian 
system, and with which all its other facts and doctrines are 
essentially connected,-<^re8ts upon a weight of evidence so 
great that the rejection of it would be almost equivalent to 
the adoption of universal skepticism. This fact does not 
rest upon the testimony of an unknown individual, or even 
of an unknown multitude, but on the twelve apostles who 
had been previously chosen for this purpose, who bad 
accompanied their Master in all his journeys, who had been 
the witnesses of his miracles, sa0erings, and crucifixion, and 



who afinned, wUhoat the least heeitation, and in the fiictf 
of every threatening and persecution, that they had seen 
him alive at difierent times, and held intimate converse with 
him, after he had risen from the dead. It rests likewise on 
the testimony of the seventy disciples, and on that of the 
five hundred brethren who had seen the Lord after his 
resurrection. These persons had full opportunity of in- 
formation as to the fact they asserted ; they could not be 
deceived, for it was brooffht within the evidence of their 
senses. They taw the body of the Lord Jesus after he had 
been crucified and laid in the tomb — ^not with a passinff 
l^lance, but at dtfierent times and in divers places ; they had 
an opportunity of handling it to convince them it was no 
phantom ; they heard him speak, and entered into intimate 
conversation with him on the subject of their future ministry* 
They saw him, not only separately, but together ; not only 
by night, but by day ;. not at a distance, but immediately 
before them. And as they could not be deceived themselveSt 
they could have no motive for deceiving others ; for they 
Were aware, that by so doing they exposed themselves to 
ecom, persecution, sufierings, and death itself, without the 
most distant hope of recompense either in this world or in 
another. Their character and conduct were strictly watched 
and scrutinised. Their enemies had taken every precaution 
which human wisdom could devise, to prevent the dead body 
of their Master from being removed from the sepulchre, eithef 
by fraud or by violence, and to secure the public from being 
deluded by any attempt at imposture* And yet, only a few 
days after he was 5uried, and in the very place where he 
was crucified, his resurrection was publicly asserted and 

5 reclaimed ; and no attempt was made on the part of the 
ewish rulers to invalidate the testimony oi the apostles, by 
producing the dead body of him whom they had crucified^* 
on whose tomb they had set a seal and a guard of Roman 
aold^ers. For it is evident, that if his body could have been 
found, they would have produced it as the shortest and most 
decisive confutation of the story of the resurrection. All 
these circumstances beinff considered, to suppose that the 
apostles either were deceived, or attempted to deceive the 
world, would be to admit a miracle as great as that of the 
resurrection itself But if the fact of Christ's resunection 
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be admitted, the trath of the evangelical history and of the 
doctrines of Christianity follows as a necessary consequence. 
Prophecy forms another branch of the external evidences 
of religion. As God alone can perceive with certainty the 
future actions of free agents, and the remote consequences 
of those laws of nature which he himself established — 
prophecy, when clearly fulfilled, affords the most convincing 
evidence of an intimate and supernatural communion between 
God and the person who uttered the prediction. It is evident, 
however, that prophecy was never intended as an evidence 
of an original revelation. From its very nature it is totally 
unfit for such a purpose, because it is impossible, without 
some extrinsic proof of its divine origin, to ascertain ivhether 
any prophecy be true or false, till the period arrive when it 
ought to be accomplished. But when it is fulfilled, it affords 
complete evidence that he who uttered it spake by the Spirit 
of God, and that the doctrines .he taught were dictated by 
the same Spirit, and consequently true. To us, therefore, 
who live in an age posterior to the f]ulfilment of many of the 
ancient prophecies, and while some of them are actually 
accomplishing, the fulfilment of these predictions forms a 
powerful and striking evidence of the divine authority of the 
writers both of the Old and the New Testament. 

The first prophecy which was given forth in the garden 
of Eden, that '* the seed of the woman should bruise the 
head of the serpent," and the predictions of the Jewish 
prophets respecting the appearance, the miracles, the suffer^ 
mgs, the death, resurrection, and subsequent glory of 
Messiah, and the opposition he was to endure from the 
people to whom he was sent, were literally accomplished, 
when Jesus Christ appeared in the world ; and the narrations 
of the evangelists may be considered as a commentary upon 
these ancient prophecies. The deliverance of the Jews from 
the Babylonish captivity, an4 its accomplishment by Cyrus, 
— the conquest of Egypt by Nebuchadnezzar, foretold by 
Jeremiah, — the succession of the Assyrian, Persian, Gre- 
cian, and Roman monarchies, — the persecution of the 
Jews under Antiocbus Epiphanes, and the erection of the 

?apal kingdom foretold by Daniel, — and the destruction of 
erusalem and the dreadful miseries which should befall its 
inhabitants, foretold by Jesus Chrijsit, have all received their 
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mceompHihment, according to the spirit and import of the 
original predictions, and this accomplishment is imbodied in 
the history of nations. 

Bat there are prophecies which were uttered several thou- 
jiands of years affo, of the accomplishment of which we 
have teruibU evuUttce at the present moment, if we lock 
around us and consider the state of the nations and empires 
of the world. For example, it was prophesied respecting 
Ishmael, the son of Abraham, " that he should be a wild 
man ; that his hand should be against every man, and every 
man's hand asainst him ; that be should dwell in the pres- 
ence of all his brethren ; that he should be multiplied 
exceedingly, beget twelve princes, and become a great 
nation." This prediction has been literally accomplished in 
the Arabs, the undoubted descendants of Ishmael, who, for 
time immemorial, have been robbers by land and pirates by 
sea ; and though their hands have been against every man, 
and every man's hand against them, they have always dwelt, 
and at this day still dwell, in "the presence of their 
lirethren," a free and independent people. The greatest 
conquerors in the world have attempted to subdue them, but 
their attempts uniformly failed of success. When thev 
appeared on the brink of ruin, they were signally and provi- 
dentially delivered. Alexander was preparing an expedition 
against them, when he was cut off in the flower of his age. 
Pompey was in the career of his conquest, when urgent 
affairs called him to another quarter. Gallius had penetrated 
far into their country, when a fatal disease destroyed great 
numbers of his men, and obliged him to return. Trajan 
besieged their capital city ; but was defeated by thunder, and 
tightning, and whirlwinds. Severus besieged the same city 
twice, and was twice repelled from before it. Even the 
Turks have been unable to subdue the Ara,bs, or even to 
restrain their depredations ; and they are obliged to pay 
them a sort of annual tribute for the safe passage of the 
pilgrims who go to Mecca to pay their devotions. The curse 
pronounced upon Ham, the father of Canaan, could also be 
shown to have been signally accomplished in the case of the 
Ganaanites, and the Africans, their descendants, who have 
been literally **a servant of servants to their brethren." 
They were under the dominion, first of the Romans, then of 
the Saracens, and now of the Turks. And in what ignoF 
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« 

ranee, bftrbarity, slavery ^ and misery do most of them remajn f 
Many thousands of them are every year bought and sold, 
like beasts in the market, and conveyed from one quarter of 
the world to do the work of beasts in another. The present 
state of Babylon is also a striking accomplishment of the 
denunciations of ancient prophecy. When we consider the 
vast extent and magnificence of that ancient city, ** the 
glory of kingdoms and the beauty of the Chaldee's excel- 
lency," we should have thought it almost impossible that it 
should have become " an utter desolation,** that " the wild 
beasts should cry in its desolate houses, and dragons in its 
pleasant palaces,'' and that *' it should neverbe inhabited nor 
dwelt in from generation to generation," as the prophet 
Isaiah had foretold, several hundreds of years prior to its 
destruction, and when it was flourishing in the height of its 
glory.* Yet we know for certain, that this once magnificent 
metropolis, whose hanging gardens were reckoned one of 
the seven wonders of the world, has become so complete a 
desolation, that the besnm of destruction has left scarcely a 
single trace of its former grandeur ; and it is a subject of 
dispute among travellers, whether the exact site on which 
it was built be yet ascertained. 

In short, the present state of the Jews, compared with 
ancient predictions, is one of the most striking and con- 
vincing proofs of the literal fulfilment of the Old, Testament 
prophecies. The following prediction respecting them wag 
uttered more than 1700 years before the commencement of 
the Christian era : " The Lord shall scatter thee among all 
people, from the one end of the earth even unto the other. 
And among those nations shalt thou And no ease, neither 
shall the sole of ihy foot have rest ; b^t the Lord shall give 
thee a trembling heart, and failing of eyes, and sorrow of 
mind." — " And thou shalt become an astonishment, a prov- 
erb, and a by-word among all the nations whither the Lord 
shall lead you."^ The whole history of the Jewish nation 
since the destruction of Jerusalem, as well as the present 
state of that singular people, forms a striking commentary 
upon these ancient predictions, and shows that they have 
been fully and literally accomplished. The Jews, it is well 
known, have been dispersed almost over the whole face of 

* Isaiah ziii. 19-22. fDeut. ch. zzviii. 
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thfl iflobe for more than seventeen hundred years ; they 
have been despised and hated by all nations ; they have 
suffered the most cruel persecutions ; " their life has hung 
in doubt before them, and they have feared day and night," 
both for their property and their lives ; they have been sold 
in multitudes, like cattle in the market ; they have been ex- 
posed on public theatres, to exhibit fights, or be devoured 
by wild beasts. So strong were popular prejudices and 
suspicions against them, that in the year 1348, on tutpicion 
of their havmg poisoned the springs and wells, a million 
and a half of them were cruelly massacred. In 1493, 
600,000 of them were driven out of Spain, and 150,000 from 
Portugal, and even at the present moment they are, in most 
places, subjected both to civil incapacities and unchristian 
severities. Yet, notwithstanding the hatred and contempt 
in which they are held, wherever they appear, they are most 
obstinately tenacious of the religion of their fathers, although 
their ancestors were so prone to apostatize from it ; and 
although most of them seem to be utter strangers to piety, 
and pour contempt on the morcd preoepts of their own law, 
they are most obstinately attached to the ceremonial insti- 
tutions of it, burdensome and inconvenient as they are. 
They have never been amalgamated with any of the nations 
among which they dwelt ; they remain a distinct people, 
notwithstanding their numerous dispersions ; their numbers 
are not diminished ; and, were they collected into one bod^, 
they would form a nation as numerous and powerful as*m 
the most flourishing periods of the Jewish commonwealth. 
The existence of the Jews in such circumstances, as a 
dittinei nation, so contrary to the history of every other 
nation, and to the course of human affairs in similar cases, 
may justly be considered as a standinf^ miracle for the truth 
of Divine revelation. Such a scene in the* conduct of the 
Divine government cannot be paralleled in the history of 
any other people on the face of the earth*; and their being 
permitted so long to survive the dissolution of their own 
state, and to continue a distinct nation, is doubtless intended 
for the accomplishment of another important prediction, 
viz. that ** they may return and seek the Tjord their God, 
and David their kins, and fear the Lord and his g^oodness in 
^e latter days.*' In the present day, we perceive a tend- 
ency towaide this wished-for consummation. Within these 
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last thirty yeaTS, a greater namber of Jews has heeikcon* 
verted to the profesaion of the Christian faith than had hap« 
pened for a thousand years before. And when they shall 
be collected from all the regions in which they are now 
scattered, and brought to the acknowledgment of Jesa» 
Christ as the true Messiah, and to submission to his laws, 
and reinstated either in their own land or in some other 
portion of the globe, such an event will form a sensible 
demonstration of the divinity of our religion, level to the 
comprehension of all nations, and which all the sneers and 
sophisms of skeptics and infidels will never be able to witlv 
stand. 

The iniemttl evidences of Christianity are those which 
are deduced from the nature of the . facts, doctrines, and 
moral precepts which it reveals, and from the harmony and 
consistency of all its parts. The following is a brief sum- 
maty of the leading views which may be taken of this sub- 
ject. 

1. Ti!^ dignity and majesty of the style in which many 
portions of the Scriptures are written, and the tublimity rf 
many of the ideas and sentiments they contain, are strong 
presumptions of their divine original. This is strikingly 
exhibited in all those cases in which the perfections and 
operations of the Deity are brought into view, as in such 
passages as the following, — " He hangeth the earth upoB 
nqthing ; he bindeth up the waters in his thick clouds ; he 
hath compassed the waters with bounds, until the day and 
night come to an end ; the pillars of heaven, tremble and 
are astonished at his reproof. He divideth the sea by hia 

Ciht puffer ; by his spirit he hath garnished the heavens. 
, these are only parts of his ways, but how little a portion 
is heard of him, and the thunder of his power who can com- 
prehend 1»»— «« By the word of the Jiord were the heavens 
made ; he spake ftnd it was done, he commanded and it 
stood fast.'' — *' trreat is Jehovah and of sreat power : his 
greatness fs unsearchable, his understanding is infinite ; 
marvellous things doth he which we cannot comprehend." 
** The heaven, even the heaven of heavens cannot contain 
fcim ; he hath prepared his throne in the heavens, and his 
kingdom ruleth over all. He doth according to his will in 
the army of heaven and among the inhabitants of the earth, 
■nd none can stay his hand* or say onto huD» what doat 
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tlum t** — " Who hath meuored the oc^an in the hollow of 
his hand, and meted out heaven with the apan, and com- 
prehended the daet of the earth in a measure, and weighed 
the mountains in scales and the hills in a balance. Who 
hath directed the Spirit of the LorJ, or, being his counsellor, 
hath taught him ? Behold, the natibns are as a drop of a 
bucket, and are counted as the small dust of the balance. 
Behold, he taketh up the idles as a very little thing. All 
nations before him are as nothing, and they are counted to 
him less than nothing, and vanity." These and many simi- 
lar passages to be found in the sacred writings, far surpass, 
in aignity of language and sublimity of sentiment, every 
thing that is to be found in the writings of the most cele- 
brated poets and philosophers of Greece and Rome. If we 
take the most animated poems of Homer, Virgil, or Horace, 
and read them in a prose translation, as we do the Scrip- 
tares, they appear flat and jejune, and thAr spirit is almost 
evaporated ; and the words they put into the mouths of their 
deities, and the actions they ascribe to them, are frequently 
both ridiculous and absurd, calculated to excite hatred^and 
contempt, instead of adoration and reverence. But the 
Scriptures preserve their sublimity and glory evfn in the 
most literal translation, and such a translation into any lan- 
guage is always found to be the best ; and it has uniformly 
happened, that those who have presumed to heighten the eTB^. 
pressions Ity a poetical translation or paraphrase have flailed 
in the attempt. It indicates an utter want of true taste in any 
man to despise or undervalue these writings. Were it not 
that the sacred penmen lay claim to the inspiration of the Al- 
mighty, and, consequently, set themselves in direct opposition 
to pride, lasciviousness, revenffe, and every other unholy prin- 
ciple and passion, the Bible, m point of the beauty and sub- 
limity of its sentiments, and thevan'e/j/ of interesting infor- 
mation it conveys, would be prized more highly by every 
man of taste than all the other writings either of poets, 
philosophers, or historians which have descended to us 
from the remotest affes of antiquity. 

The Christian religion exhibits the most rational^ sublime^ 
and consistent viewa of the Divine Being, It represents him 
as self-existent and independent, and as ^* the high and lofly 
One who inhabited eternity," before the universe was 
brought into existence, in whose sight ** a thousand yeara 
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are tm one ddy, an^ one day as a thousand years." It re|jt 
resents him as fill hi g the immensity of space with his pres^ 
ence, as having the most intimate knowledge of all crea- 
tures and events thropghout the vast creation, as the 
Creator of heaven and earth, as possessed of uncontroll- 
able powei^ infinite wisdom and intelligence, boundless 
bervpvoience and mercy, perfect rectitude and holiness, and 
inviolable faithfulness and truth. It represents his provi- 
dential care as extending to all the creatures he has formed, 
and to all their movements, however numerous or minute ; 
animating the vegetable and ahimal tribes, setting bounds 
to the raging billows, ** thundering marvellously with his 
▼oice, sending lightnings with rain,** having ** his way in 
the whirlwind and the storm," making *\ the earth to quake 
at his presence," shining in the stars, glowing in the sun, 
and moving with his hands the mighty workls which com- 
pose the univei^e. It represents him as governing the 
universe of minds which he has formed, as- having the 
** hearts" and purposes ^* of all men in his hand," and as 
directing all the mysterious and wonderful powers of know- 
ledge and moral action to fulfil his purposes throughout the 
whole #ctent of his immense and eternal empire. Such a 
Being, when properly contemplated, is calculated to draw 
forth the love and adoration of all rational beings ; and 
."Wherever Christianity has imparted a knowledge of these 
attributes of the Divinity, idolatry and superstition, with all 
their absurdities, abominations, and horrid cruelties, have 
gradually disappeared. 

3. Christianity has given us full assurance of the itmnor- 
tality of mariy and of a futwre state of puniskmerUa ani re- 
wards. Nothing can be of more importance to every human 
being than to be assured of his eternal destination. With- 
out the discoveries of Christianity, we can attain to no 
absolute certainty on this momentous subject. The greatest 
philosophers of the heathen world considered the arguments 
in favour of man's immortal destiny as amounting only to a 
certain degree of probability, and their minds were contin* 
ually hanging in doubt and uncertainty, as to what might 
befall them at the hour of dissolution. The most powerfol 
arguments in proof of a future retribution are founded on 
the justice, the benevolence, and the wisdom of the Deity; 
bat it is questionable whether we should evet have acq^oind 
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«fear conceptiong of thete attributes of <he DWinity ip?ithout 
the aid of the revelations of the Bible. On this most im- 
{)OTtant point, however, Christianity dissipates every obscu- 
rity, dispels every doubt, and setsihe doctrine of \* life and 
immortality" beyond the grave, in the clearest light, not bv 
metaphysical reasonings, unintelligible to the ITulk of roan- 
Icind, but by the positive declarations of him who hath ** all 
power in heaven and on earths*' It gives full assurance to 
«11 who devote themselves to the service of God, and con- 
form to his will, that ** when their earthly tabernacles are 
dissolved, they have a building uf God, an house not made 
with hands eternal in the heavens ;" and that " the af9ic- 
tions*' to which they are now exposed ** work out for them 
an eternal weight of glory." And to console them in the 
prospect of dropping their bodies into the grave, they are 
assured, that the period is approaching m- hen their tsortal 
frame ** shall put on immortality," and wnen ** all who are 
in their graves shall hear the voice of the Son of God, and 
shall come forth, they that have done good to the res^iiKec* 
tion of life* and they that have done evil to the resurrectiou 
of condemnation." 

4. Christianity clearly points ovt the \cay by vAveh par* 
don of sin way be obtained by the "guilty. Reason discovers 
that man is guilty, and at the same time perceives that a 
sinner deserves punishment. Hence, the remorse and the 
fears with which the consciences of sinners in everyrage 
have been tormented. ** Wherewithal shall I come* before 
the Lord ? Shall T come with thousands of burnt*offering8 % 
Shall I offer my first-bom for my transgressions, the fruit 
of my body for the sin of my soul 1" are the anxious inqui- 
ries of every sinner who feels conscious that he has violated 
the laws of Heaven. Hence the numerous modes by which 
pagan nations have attempted to appease the wrath of their 
deities ; hence their saerifices, their burnt'oiferings, theii 
bodily tortures, their human victims, and the rivfers.of blood 
which have flowed in their temples and upon theif altars. 
But reason could never prove that by any of these modes 
sin could be expiated, and the Deity rendered propitious. 
Christianity alone unfolds the plam of redemption, and the 
way by which guilty men may obtain forgiveness and ac- 
ceptance in the sight of him whose laws they have violated. 
tt declares, <« that Christ Jesqs died for our ofiences, and 



^0 GENERAL DIFFUSION OF JCNOWLBDOB. 

lose again Yor our justification ;" that "God hath set him 
forth as a propitiation to declare his righteousness in the re- 
mission of sins," and that, having made so costly a sacrifice 
for the sins of the world, he will refuse nothing that can 
contribute to the present and everlasting happiness of the 
believer in Jesus. " He who spared not his own Son, but 
delivered him up for us all, how shall he not with him also 
freely give us all things 1" Such declarations, when cor- 
dially received, are sufficient to allay all the fears of a ffuiltj 
conscience, to inspire the soul with holy love and gratitude^ 
and to produce " a peace of mind that passeth all under- 
standing.'* 

5. Christianity inculcates tke ptirett and most eomprekerir 
nve tyatem of morality. Its moral requisitions are all com- 
prehended under the two following rules or principles* 
« ThoU shalt lov^the Lord thy God with all thy heart," and 
« thou shalt love thy neighbour as thyself,*' which diverge 
into numberless ramifications. It could easily be shown, 
thal» |hese principles are sufficient to form the basis of a 
moral code for the whole intelligent' creation, that they are 
calculated to unite the creature to the Creator, and all ra- 
tional b^ngs with one another, wherever they may exist 
throughout the boundless empire of the Almighty; and 
that peace, order, and happiness would be the invariable 
and necessary results wherever their influence extended. If 
thefove of God reigned supreme in every heart, there would 
be no 'superstition or idolatry in the universe, nor any of 
the crimes and abominations with which they have been 
accompanied in our world, — ^no blasphemy or profanation 
of the name of Jehovah,— no perjury, hypocrisy, arrogance, 

Sride, ingratitude, nor murmurings under the allotments of 
^irine Providence. And if every moral intelligence loved 
his felloiM^creatures as himself, there would be no rivalships 
and antipathies between natioAs, and, consequently, no 
wars, devastation, nor carnage, — ^no tyranny, haughtiness, 
or oppression among the great, nor envy, discontent, or in- 
suboidination among the lower classes of society, — no sys- 
tems of slavery, nor persecutions on account of religious 
opinions, — no murders, thefts, robberies, or assassinations, — 
no treacherous friendships, nor fraud and deceit in commer- 
cial transactions, — ^no implacable resentments among friends 
•Dd relatives, iod no ingratitude or disobedience among 
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children or servants. On the other hand, meekness, long' 
suffering, gentleness, l^umility^ temperance, fidelity, bro- 
therly-kindness, and sacred joy would pervade every heart, 
and transform our world from a scene of contention and 
misery to a moral paradise. The comprehensive nature of 
these laws or principles, and their tendency to produce uni- 
versal order and happiness among ail intelligences, form, 
therefore, a strong presumptive argument of their divine 
original. 

There are certain Christian precepts, different from all 
that were ever taught by the sages of the pagan world, 
and in direct opposition to their most favourite maxims, 
-which might be shown to have the same beneficial tendency, 
^or example, it is one of the precepts laid down by the 
Founder of our religion, ** Resist not evil, but whosoever 
shall smite thee on the right cheek, turn to him the other 
also," <&c» ; and in accordance with this precept he pro- 
pounds the following: "Love your enemies, do good to 
them that hate you, and pray for them whp despitefully use 
you and persecute you." And he enforces it by one of the 
most sublime &nd beautiful motives, " That ye may be the 
children of your Father who is in heaven, for he maketh his 
sun to rise on the evil and on the good, and sendeth rain on 
the just and on the unjust." Now, these precepts of mo- 
rality are not only original, and peculiar to the Christian 
system, but they are in direct opposition to all the virtues 
generally denominated heroic, and which are so much cele- 
brated by the poets, philosophers, and historians of antiquity. 
While the annals of history proclaim that the exercise of 
the^ heroic virtues (among which are classed implacability 
and revenge), has banished peace from the world, and cov- 
ered the earth with devastation and bloodshed, it could easily 
be shown) that were the virtues inculcated by our Saviour 
universally practised, there would not be an enemy on tha 
face of the globe, wars would cease to the ends of the earth, 
and the whole world would form one vast community of 
friends and brethren. Whereas, were the opposite disposi- 
tions universaly and uncontrolled by any counteracting prin- 
ciple, they would produce a scene of universal contention 
and misery throughout the moral universe. Another dis* 
position peculiar to the Christian system, and which is en- 
forced throughout both the Old and the New Testament, ia 
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humliiy. So little was this disposition regarded by thd 
ancient heathen world, that in the classical languages, of 
Greece and Rome there is no word to denote the virtue 
of humility. It is a quality, however, which results so 
naturally out of the relation in which man stands to his 
Maker, and is so correspondent to the low rank which he 
holds in the scale of universal bein^, that the religion which, 
so powerfully enjoins it may be said to have ** a sign from 
heaven" that it proceeds from God. And in his intercourses 
in society, a man will always find that there is a far higher 
degree of quiet and satisfaction to beenjoyed by humbling 
himself, than by endeavouring to humble others ; for every 
arrogant and haushty spirit will uniformly smart under the 
feelings of wounded prule and disappointed ambition. 

The Christian virtues to which I have now adverted 
ought not to be considered as the characteristics of a mean 
and unmanly spirit, or as .contrary to the dignity and energy 
of the human character. The apostles and first Christians, 
who uniformly practised these virtues, were distinguished 
by undaunted fortitude and almost unparalleled intrepidity. 
They advocated their cause, before princes and rulers, with 
the utmost dignity and composure ; they were ready to suffer 
the greatest persecutions, and even the most eicraciating 
torments, rather than betray the sacred cause in which they 
had embarked ; and one of them had the boldness, when 
brought before the Roman governor as a prisoner, to arraign 
the very vices for which he was notorious, and to make the 
profligate judge tremble in his presence.* So far from 
these virtues b^ing mean or unmanly, they are the principal 
qualities that are justly entitled to the epithet heroic ; for 
they are the most difficult to be acquired and sustained, as 
they run counter to the general current of human passion 
and feeling, and to all the corrupt propensities of the nature 
of man. A man may have sufficient heroism to bombard a 
town, or to conquer an army, and yet be altogether unable 
to regulate his temper, or subdue his boisterous passions. 
But ** he that is slow to anger is better than the migbu, 
and he that ruleth his spirit than he that taketh «i city." In 
the one case, we strive against the corrupt affections of our 
nature ; in the other (as in giving vent to .implacabihty and 

* Acts xziv. 25. 
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vevcage), we gire loose reins to our matignant passions. In 
the one case, we straggle against the stream, in order to 
obtain safety and repose ; in the other, we allow ourselves 
to be harried Mong with the current, regaidless of the rocks 
iigainst which we may be dashed,, or the whirlpools in which 
we may be ingulfed. In proportion, then, as the Christian 
virtues prevail in any community will quarrels and conten- 
tions, and every thing destructive of human enjoyment, be 
effectually prevented, and happiness diffused among all 
ranks of society. 

In short, Christianity, in its moral requisitions, enjoins 
levery relative and reciprocal duty between parents and chil* 
dren, masters and servants, husbands and wives, governors 
and subjects ; and not only enforces the practice of justice 
and equity in all such relations, but mspires the most sub* 
lime and extensive charity, — a boundless and disinterested 
effusion of tenderness for the whole species, which feels for 
their distress, and operates for their relief and improvement. 
It prescribes no self-denial, except with regard to sinful 
lusts and depraved passions ; no mortification, except of 
evil affections ; it gives full scope to every feeling that con- 
tributes to the real enjoyment of Kfe, while it guards, bf 
the most awful sanctions, every dilty the observance of 
which is necessary for our present and future happiness. 
It extends our views beyond the limits of tlie present state, 
and shows us that the future happiness of man is connected 
with his present conduci, and that every action of our lives 
Bhould have a reference to that immortal existence to which 
we are destined. But it never insinuates, that earth and 
lleaven are opposed to each other, as to their duties and en* 
joyments, or that we must be miserable here, in order to be 
happy hereafter. For while it prescribes rules which have 
for their ultimate object our happiness in a future world, 
the observance of these rules is calculated to secure our 
highest enjoyment even in tlie present life ; and every one 
who has devoted himself to the practice of genuine Chris* 
tianity has umfortnly found, that '" godliness is profitable 
unto all things, having the promise both of the life that now 
is, and of that which is to come.^ On the characteristics of 
the moral code of Christianity, then, I should scarcely hesi- 
tate to rest almost the whole of the internal evidence of its 
divine originaL For laws which have a tendency to unite 
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in a bond of affectionate union the whole intelligent crea- 
tion, — ^which, if practised, would undermine every species 
of moral evil, and promote peace and happiness over all the 
earth, and which are equally calculated to produce true en- 
joyment in this world, and to prepare us for the higher feli- 
cities of the world to come, — ^must have had their origin in 
the mind of that Almighty Being whose omniscient eye per- 
ceives ail the effects of every principle of action, and all the 
lelations which subsist throughout the moral universe. 

6. Christianity explains certain moral phenomena which 
would otherwise have been inexplical>)e, and affords strong 
consolation under the evils of life. It throws a light on the 
origin of evil^ and the disorders both of the physical and 
moral world, by informing us that man has lost his original 
happiness and integrity, th^t the earth has been defiled by 
bis sin and rebellion, and that it is no longer the beautiful 
and magnificent fabric which it appeared during the period 
of primeval innocence. On the same ground, it ^discovers 
the reasou why death has been permitted to enter ouir ter- 
restrial svstem, and the cause of all those afflictions and 
calamities to which mankind are subjected. It presents be- 
fore us principles sufficient to explain most of the apparent 
irregularities and mysterious operations which appear in the 
moral government of the Almighty, — why storms and tem- 
pests, earthquakes and volcanoes are permitted to produce 
their ravages, — why the wicked so frequently enjoy pros- 
perity, while the virtuous groan under the pressure of ad- 
versity, — ^why tyranny is established and vice enthroned, 
while virtue is despised, and love to truth and righteousness 
sometimes exposes its votary to intolierable calamities. All 
such occurrences, under the government of God, are ac- 
counted for on these general principles, — that they fulfil his 
counsel; — that they are subservient to the accomplishment 
of some higher designs of which we are partly ignorant — 
and that the justice and equity of his procedure will be 
fully displayed and vindicated in the future world, where 
"every man will be rewarded according to his works.'* 
And as Christianity explains the cause of the physical and 
moral evils which exist in our world, so it affords strong con- 
solation to the minds of its votaries under the afflictions to 
which they are now exposed. For, what is death to that 
mind which considers immortality as the career of its exist* 
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enoe t What are the frowns of fortune to him who claims 
an eternal world as his inheritance 1 What is the loss of 
friends to that heart which feels that it shall quickly rejoin 
ihem in a more intimate and permanent intercourse than 
«ny of which the present life is susceptible 1 What are the 
changres and revolutions of earthly things to a mind which 
uniformly anticipates a state of unchangeable felicity ? As 
«arth is but a point in the universe, and time but a moment 
in infinite duration, such are the hopes of the Christian in 
comparison of every sublunary misfortune. 

7. Revelation communicates to us a khowledge of facts 
and doctrines which we could not otherwise have acquired. 
It informs us, that the Deity existed (done innumerable ages 
before time began, — that the material universe was brought 
into existence at his command, and by the exertion of his 
Alffliffhty power, — and that the earth, in its preeesU form, had 
no existence at a period seven thousand yeturs beyond the 
present It informs us of the .manner in which .this globa 
was first peopled, of the primeval state of iu ^ist inhab* 
itants, of their fall from the state of innocence and purity 
In which they were at first created, of the increase of wick- 
edness which followed the entrance of sin into the world, 
of the deluge which swept awsy its inhabitants, and of 
which the most evident traces are still visible on the surface 
and in the bowels of the earth, — and of the manner in which 
Noah and his fiunily were preserved from this universal 
destruction, for the repeopling of the world. It informs us 
of the time, manner, and circumstances in which the various 
languages which now exist had their origin — a subject 
which completely puzzled all the ancient philosophers, which 
they could never explain, and on which no other history nor 
tradition could throw the least degree of light. It unfolds 
to us views of the state of society in the ages which suc- 
ceeded the deluge, of the countries into which mankind 
were dispersed, and of the empires which they founded. It 
records the history of Abraham, the legislation of Moses, 
the deliverance of the tribes of Israel from Egypt, their 
passage through the Red Sea, their joumeyings through the 
deserts of Arabia, under the guidance of the pillar of cloud 
and of fire, and their conquest of the land of Canaan. It 
informs us of a succession of prophets that were raised up 
to annoance the coming of Messiah, and to fozetel the motf 
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remarkable events that were to take place in the future ages 
of the world, — of the appearance of Jesus Christ, of the pro- 
malgation of his gospel, and the miraculous effects with 
which it was accompanied. All which events, as explained 
and illustrated in the Sacred History, form one grand series 
of dispensations which is, in the highest degree, illustrative 
of the power, wisdom, goodness, and rectitude of the Su- 
preme Being, — ^and of which no other records can give as 
any certain information. 

8. Tke beneficud effects which Cliristianiiy has produced in 
the world constitute a most powerful evidence of its divinity. 
One striking effect it has produced is, the superior light it 
has thrown on the great objects of religion, and the know- 
ledge it has communicated respecting its moral requisitions. 
Wherever it has been received, it has completely banished 
the absurd systems of polytheism and pagan idolatry, with 
all the cruel and obscene rites with which they were accom- 
pariied ; and, in their place, has substituted a system of 
d0f'.trine and practice, not only pure and rational, but level 
to the comprehension of the lowest class of society. A 
mechanic or peasant, instructed in the leading principles of 
revelation, now entertains more just and consistent notions 
of God, of his perfections, his laws, and the plan of his 
universal providence, than the most renowned philosophers 
of ancient times ever acquired. Christianity has prmiuced 
an influence even on the progress of the arts and of rational 
science ; for wherever it has been established, they have 
uniformly followed in its train ; and the latest discoveries 
in philosophy, so far from being repugnant to its doctrines and 
facts, are in perfect consistency with ail its revelations, and 
tend to illustrate many of its sublime annunciations. With 
regard to practice — it has introduced many virtues which 
were altogether unknown in the heathen world. Instead 
of sottish idolatry, lasciviousness, unnatural lusts, pride, 
ostentation, and ambition, it has introduced, among all who 
submit to its authority, rational piety, humility, moderation, 
self-denial, charity, meekness, patience under affronts and 
injuries, resignation to the will of God, brotherly kindness,, 
and active beneficence. In the first ages of Christianity, 
such virtues were eminently conspicuous. — ** See,** said the 
heathen, ** how these Christians love one another.*' Lac- 
tantius, one of the early Apologists, was able to say, in the 
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face of his antagonists, ** Give me a man who is wrathfaU 
malicious, revengeful, and, with a few words of God, I wit 
make him calm as a lamb ; give me one that is a covetous, 
niggardly miser, and I will give you him again liberal, boun* 
tiful, and dealing out of his money by'hnndfuls; give me 
one that is fearful of pain and death, and immediately he 
shall despise racks and crosses, and the most dreadful pun- 
ishments you can invent.". 

Its influence oti communities and nations is no less evi- 
dent, in the changes it has introduced in the circumstances 
of domestic life, and the barbarous practices it has com- 
pletely abolished. When it made its way through the Roman 
empire, it abolished the unnatural practice of polygamy and 
concubinage, reduced the number of divorces, and mitigated 
the rigour of servitude, which, among the Romans, was 
cruel and severe — masters being often so inhuman as to 
remove aged, sick, or infirm slaves into an island in the 
Tiber, where they suffered them to perish without pity or 
assistance. Polished and polite as the Romans have been 
generally considereil, they indulged in the most barbarous 
entertainments. They delighted to behold men combating 
with wild beasts and with one another ; and we are in- 
formed by respectable historians, that the fights of gladialors 
sometimes deprived Europe of twenty thousand lives in one 
month. Neither the humanity of Titus, nor the wisdom 
ttid virtue of Trajan, could abolish these barbarous specta- 
des, till the gentle and humane spirit of the gospel put a 
final period to such savage practices, and they can never 
again be resumed in any nation^ where its light is diffused, 
and its authority acknowledged. It humanized the barba- 
rous hordes that overturned the Roman empire, and softened 
their ferocious tempers, as soon as they embraced its prin- 
ciples and yielded to its influence. It civilized, and raised 
from moral and Intellectual degradation, the wild Irish, and 
our forefathers the ancient Britons, who were classed among 
the rudest of barbarians till the lime when they were con- 
verted to the religion of Jesus ; so that the knowledge We 
now see diffused around us, the civilization to which we 
nave advanced, the moral order which prevails^ the beauties 
which adorn our cultivated fields, the comforts and decora- 
tions connected with our cities and towns, and the recent 
impiOTed itate of the uts and icieneei, may all be ooniidK 
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ered as so many of the beneficial effects which the ChziaCisii 
nligion has produced among us. 

In our own times, we have beheld effects no less powerful 
and astonishing, in the moral revolution which Christianity 
has lately produced in Tahiti, and the adjacent islands in 
the Southern Ocean. In this instance, we behold a people 
who, a few years ago, were among the most degraded of 
the human race — ^who were under the influence of the most 
cruel superstitions and idolatries — who adored the most 
despicable UkA» — who sacrificed on their altars multitudes of 
human victims, and were plunged into all the vices and 
debaucheries, and vile abominations which can debase the 
character of man — ^we behold them now transformed into 
civilized and' Christian societies — their minds enlightened 
in the knowledge of the true God, their tempers moulded 
into the spirit of the religion of Jesus, — ^their savage- 
practices abolished, — industry, peace, and moral order 
spreading their benign influence on all around, and multi- 
tudes rejoicing in the prospect of a blessed immortality^ 
Where barrenness and desolation formerly prevailed, and 
where only a few savage huts appeared, open to the wind 
and rain, beautiful villages are now arising, furnished with 
all the comforts and accommodations of civilized life. Where 
pagan altars lately stood, and human victims were cruelly 
butchiered, spacious temples are now erected for the worship 
of " the God and Father of our Lord Jesus Christ,'* and 
seminaries for the literary and religious instruction of the 
young. Where sanguinary battles were fought, amid 
the furious yells of savage combatants, who cruelly mas- 
sacred every prisoner of war, the voice of rejoicing and of 
thanksgiving is now heard ascending to Heaven from the- 
peaceable " dwellings of the righteous,*' — all which effects 
have been produced, within less than twenty years, by the 
powerful and benign agency of the gospel of peace.* 

£ven war itself — ^the most disgraceful and diabolical 
practice in which mankind have indulged, and which will 
afliz an eternal stigma on the human character — even war 

♦ For a particular account of this moral revolution which ha» 
recently taken place in the Society and other islands of the Pa- 
cific, the reader is referred to '* Ellis's Polynesian Researches^J^r 
4 vols. 12mo. 
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lias assumed something of the spirit of mildness and ha- 
Inanity, compared with the savage ferocity with which it 
was conducted during the reign of heathenism. Prisoners 
are no longer massacred in cold blood ; the con^ueried are 
spared, and their liberty frequently restored ; and, were the( 
principles of Christianity recognised, and universally acted 
upon by professing Christian nations, the spirit of warfare 
would soon be wholly exterminated, and peac^e would ex- 
tend its benign influence over all the kingdoms and families 
of the earth. The celebrated Montesquieu, in his ** Spirit 
of Laws," has observed, '* The mildness so frequently re-* 
commended in the gospel is incompatible with the despotic 
rage with which an arbitrary tyrant punishes his subjects 
and exercises himself in cruelly. It is the Christian reli- 
gion which, in spite of the extent of empire and the influence 
of climate, has hindered despotism from being established 
in Ethiopia, and has carried into Africa the manners of 
Europe. The heir to the throne of Ethiopia enjoys a prin-« 
eipaiity, and gives to other subjects an example of love and 
obedience. Not far from hence may be seen the Mofaatfimedan 
shutting up the children of the king of Senaar, at whose 
death the council sends to murder them in favour of the 
prince who ascends the throne." — " Let us set before our 
eyes, on the one hand, the continual massacres of the kings 
and generals of the Greeks and Romans, and on the other 
the destruction of people and cities by the famous conquerors 
Timur Beg and Jenghis Kan, who ravaged Asia, and we 
shaH perceive, that we owe to Christianity in government a 
certain political law, and in war a certain law of nations, 
tirhich allows to the conquered the great advantages of lib- 
erty, laws, wealth, and always religion, when the conqueror 
16 not blind to his own interest." 

But Christianity has not only abolished many barbaroue 
practices, it has likewise given birth to numerous benevolent 
institutions and establishments altogether unknown in 
pagan countries. Let us consider the numerous schools for 
the instruction of youth in useful knowledge and in the prin- 
ciples of religion, which are erected in all towns and villages 
in Christian countries, the numerous churches and chapels 
devoted to the worship of God, and to the instruction and 
comfort of individuals of every condition, age, and sex, — 
the colleges and academies which have been founded fn 
^ Bb 
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xmpaTting knowledge in literatare, and in arts and adeiioM^ 
— ^the namerous philanthropic societies which have been 
formed for the relief of the aged, the infirm, and the desti- 
tute sick> — the education of the deaf and dumb, — the reform* 
ation of the criminal code, — the improvement of prison 
discipline, — the reformation of juvenile offenders, — the aid- 
ing of the friendless, the orphan, and the widow, — the 
literary and moral instruction of the children of the poor, — 
the relief of destitute imprisoned debtors, — the improvement 
of the domestic condition of the labouring classes, — the 
promotion of permanent and universal peace, — the difiusion 
of the knowledge of the Christian religion throughout every 
region of the slobe, and for various other benevolent pur- 
poses, all calculated to alleviate the distresses of suffering 
humanity, to extend the blessings of knowledge, and to com- 
municate enjoyment to all ranks of mankind ; and we may 
challenge the enemies of our religion to point out similar 
institutions in any pagan country under heaven that has 
never felt the influence of Christianity. And if such benefi- 
cent effects are the native result of the benevolent and 
expansive spirit of Christianity, they form a strong pre- 
sumptive evidence, independently of any other considera- 
tion, that it derived its origin from that Almighty Being 
who is good to all, and whose ** tender mercies are over aO 
his works.'* 

In fine, Christianity is adapted to every country and eveiy 
clime. Its doctrines and precepts are equally calculated ta 
promote the happiness of princes and subjects, statesmen 
and philosophers, the high and the low, the rich and the 
poor. It is completely adapted to the nature and necessities 
of man ; its rites are few and simple, and may be observed 
in every region of the globe. It forbids the use of nothing 
but what is injurious to health of body or peace of mind, 
and it bail a tendency to promote a friendly and affectionate 
intercourse among men of all nations. And, as it is calcu- 
lated for being universally extended, so its prophets have 
foretold that its blessings shall ultimately be enjoyed by all 
nations. In the period in which we live, we behold such 
predictions more rapidly accomplishing than in former 
times, in consequence of the spirit of missionary enterprise 
which now pervades the religious world. And when it shall 
have extended a little farther in its progress, and shall have 
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bfooifhk a few more kingdoms and islands under its aa- 
tbority, its beneficent effects will be more clearly discerned, 
and the evidences of its celestial origin will appear with a 
Ibice and power which its most determined adversaries will 
not be able to gainsay or resist. 

In prf>portion as the physical sciences advance, and the 
system of nature is explored, will the harmony between the 
operations of the Creator in the material world and the 
revelations of his Word become more strikingly apparent. 
£ver since philosophy be^an to throw aside its hypothetical 
assumptions and theoretical reasonings, and to investigate 
-nature on the broad basis of induc/ton, its discoveries have 
been found completely accordant with the Scriptures of 
•truth, and illustrative of many of the sublime sentiments 
•they contain* Geology, when in its infancy, was esfferly 
Ivought forward by a few skeptical and superficial minds, to 
•ubserve the cause of infidelity. A few pretended facts, of 
an insulated nature, were triumphantly exhibited, as insu- 
perable objections to the truth of the Mosaic history and 
chronology. But later and more accurate researches have 
completely diifproved the allegations of such skeptical phi- 
losophers, and were they now alive, they would feel ashamed 
of their ignorance, and of the fallacious statements by which 
they attempted to impose on the credulity of mankind. As 
geology advances in its investigations, alone with its kindred 
eciences, the. facts which it is daily disclosing appear more 
and more corroborative of the description given in the Bible 
of the ori^nal formation and arrangement of our globe, and 
of the universal deluge. And, therefore, we have every 
xeason to conclude, that when science and art shall have 
arrived at a still higher point of perfection, and our terrestrial 
system shall have been more thoroughly explored through- 
out all its departments, arguments will be derived from 
philosophy itself in support of the divinity of our religion, 
which will canfy irresistible conviction to evejy mind. 

Such is a very brief summary of the internal evidences 
of the Christian religion. It is distinguished by the dignity 
and sublimity of the style and sentiments of the writings 
which contain its revelations, — it exhibits the most rational 
and consistent viev^s of the attributes of the Divine Being,— 
it gives ns full assurance of a future state of immortality, — 
it points out the way by which pardon of sin and deliveranos 
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froin moral evil may be obtained, — it exhibits tbe purest and 
most comprehensive system of morality, — it explains certain 
moral phenomena vtrhich would otherwise have been inexpli- 
cable, — it affords strong consolation under the evils of life, — 
it communicates the knowledge of interesting facts and doc- 
trines which can be found in no other record, — ^it has pro- 
duced the most beneficial effects on the state of society 
wherever it has been received, — it is completely adapted to 
tbe necessities of man, and calculated for being universally 
extended over the world : to which we might have added, 
that it is consistent in all its parts, when viewed through 
the medium of enlightened criticism, and harmonizes with 
the principles of sound reason, and the dictates of an en- 
lightened conscience. These are characteristics which will 
9pply to no other system of religion that was ever proposed 
to the world ; and if Christianity, accompanied with such 
evidences, is not divine in its original, we may boldly affirm 
that there is no other religion known among men that can 
lay claim to this high prerogative. But we do not think it 
possible that the mind of man can receive a more conAnncing 
damonstration of the truth of Christianity than is set before 
us in the authentic facts on which it rests, in its tendency 
)o produce universal happiness, and in the intrinsic excellence 
for which it is distinguished. That man, therefore, by what- 
ever appellation he may be distinguished, who sets himself 
in opposition to the spirit of this religion, and endeavours to 
Ijounteract its progress, must be considered as not only des- 
titute of true taste and of moral excellence, but as an enemy 
to the happiness of his species. If the religion of the Bible 
is discarded, we are left completely in the dark with regard 
to every thing that is most interesting to man as an intel- 
lectual being, and as a moral and accountable agent. We 
should, in this case, have the most imperfect conceptions of 
the attributes of Deity, and should know nothing of his 
designs in giving us existence, and placing us in this part of 
his empire, — we should remain in ignorance whether the 
world bad a heginning or had existed from eternity, or 
whether we shall ever have an opportunity of beholding the 
grand system of the universe a little more unfolded, — we 
should be destitute of any fixed moral laws to direct us in 
pur ^social transactions and intercourses, — we «hoald b0 
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■leptirely ignorant of the principles and objects of the moral 
government of the Almignty, — we should be destitute of any 
consolation under the afflictions and calamities of life, — we 
should hang continually in doubt whether death is to put a 
final termination to our being, or convey us to another 
and an eternal state of existence ; and, at length, we should 
be pluneed into the gulf of universal skepticism, into which 
every rejecter of revelation ultimately sinks. 

It may not be improper to remark, that the religion to 
whose characteristics I have now adverted is not to bie con- 
sidered as precisely that form of Christianity which has been 
established in Italy, in Germany, in Russia, or in Britain ; 
or as it is professed by Episcopalians, Presbyterians, In- 
dependents, or any other sect ; or as it is expounded in 
the catechisms, confessions, or systems of divinity, which 
liave been published by the different denominations of the 
Christian world. In all these cases, its true glory has been 
•obscured, its beauty defaced, and its purity contaminated, by 
,passing through the atmosphere of human folly and cor- 
ruption ; end opinions and practices have been incorporated 
with its leading principles altogether repugnant to the liberal 
And expansive spirit for whicn it is distinguished. It is to 
the Christianity of tlie Bible alone to which I ref§r. It it 
4here alone that it is to be seen in its native purity, simplicity, 
and glory ; and he who neglects to study the Scriptures, 
unfettered by the trammels of human systems, will never be 
sble fully to perceive or to appreciate the true excellence of 
that religion, which is **pure and peaceable, full of mercy 
and good fruits,'' and wnich breathes " good-will towards 
men. For, in some of the forms which Christianity has 
assumed in certun countries, it has been so much blended 
with human inventions as to be scarcely distinguishable 
from heathenism ; and consequently, in such cases, it has 
seldom been accompanied with those beneficial effects which 
it is calculated to produce. And, among almost all the sec- 
taries in every country, either some of its distinguishing 
features have been overlooked, or its doctrines mixed up witn 
inetaj>hy8ical dogmas, or its practical bearings disregarded* 
or opinions respecting its forms and circumstantials set in 
competition, with its fundamental truths and moral re- 
quisitions. ^ Nevertheless, the foundation of God standeth 

BbS 
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(rare," — and the Divine fabric of Christiaiiity will temaio 
unshaken and unimpaired, so long as the Seriptures aie 
preserved uncontaminated and entire. 

The evidences to which I have now adverted are conitnU'- 
ally inereasirifr in their clearness and force. Time, which ts 
gradually undermining the foundations of error, is enlarging 
the bulwarks of truth, and adding to their strength and 
stability. Opposition has tended only to clear away the 
rubbish which has been thrown around the Christian fabric, 
but it has shown its foundations to be firm and impregnable. 
The historical evidence has been gaining strength ever since 
the days of the apostles, and since the time when Herbert, 
Chubb, Tindal, Morgan, and other infidel writers attempted 
to undermine the cause of revealed religion. The defences 
which were published by Grotius, Stillingfleet, Butler, 
Leland, Watson, Paley, and others, have shown, that the 
piore the arguments for Christianity have been opposed, 
sifted) and examined, the more irresistible bsve they appeared, 
and the more have they shone with increasing brightness ; 
so that no infidel has ever attempted to meet them on fair 
grounds. — The evidence from prophecy^ from its very nature, 
,is continually progressive ; and, in proportion as Scripture 
predictions are studied with judgment and intelligence, and 
compared with the history of past ages and the present state 
of the nations, will a new light be thrown on the prophetical 
writings, which wil) cause the evidence of their divinity to 
shine forth with a brighter lustre, and enable every intelli- 
gent observer to read, in passing events and in the revolutions 
of empires, the faithfulness of the Almighty in accomplish- 
ing those declarations which, " at sundry times and in divers 
manners, he spake to the fathers by the prophets.*' The 
internal evidence, which has been more overlooked than it 
ought to have been, is likewise increasing, and will continue 
to increase, in proportion as the Scriptures are perused with 
judgment and care, as nature if> contemplated with humility 
and reverence, and as useful knowledge is diffused over the 
world. When the holy principles of our religion shall have 
acquired a greater influence over the tempers and conduct 
of its professors ; when the delil>eration8 of statesmen and 
the conduct of states end empires shall be directed by its 
maxims and laws ; when Christianity shall be divested p.f 
the fiUse drapery with which its pretended friends hav«i 
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ftttenipte<l to a^om it, and freed from the corruptions whick 
iinman folly has incorporated with its institutions ; when all 
who recognise its leading doctrines, throwing aside party 
disputes and animosities, shall form themselves into one 
grand and harmonious association ; when a few more portions 
of the heathen world shall have been brought into subjection 
to the Prince of Peace, and when the general happiness 
resulting from such events shall be felt and acknowledged, — 
then, all who behold such blessed transformations will bt 
enabled to read, in characters that cannot be mistaken, that 
the Creator of the Universe is the original author of Chris- 
tianity, and that the promotion of the best interests of 
mankind is the great end of all its revelations. 



My intention in giving the preceding summary of the 
evidences of Christianity is to show, that, without habits of 
rational thinking and a certain portion of general information, 
these evidences cannot be thoroughly investigated, nor their 
weight and importance duly appreciated. For, how can a 
mind unaccustomed to reading and reflection be supposed 
capable of entering into all the topics an^ considerations 
• requisite to be attended to in such investigations,— of bal- 
ancing arguments, — of comparing prophecies with their 
accomplishment in the history of nations, — of detecting 
sophisms— or of feeling the force of reasonings, however clear 
or powerful ? It is destitute of those fundamental principles 
and general ideas on which all mpral ratiocinations are 
grounded. On such a mind, the most weighty arguments 
and the most cogent reasoning make no sensible impression. 
It may be susceptible of being biased against religion by 
the sneers and sarcasms of jovial companions, and the ridi- 
cule with which they may treat the truths of revelation ; 
but it is unqualified either to rebut such impertinences, or 
to appreciate the excellences of Christianity, the foundation 
on which it rests, and the benignant tendency of its doctrines 
and precepts. And if, in the present day, a man has no 
acquaintance with the grounds and reasons of revealed re- 
ligion, and the evidences on which its truth and divinity rest, 
he will not only be indifierent to the observance of its pre- 
cepts, and destitute of its supports and consolations, bat wiU 
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be conitantly liable to be tnmed aside to the pathe of folly 
and intomperance, and to become the prey of unthinking 
IboU and acoffing infidels. Whereas, when a man can give 
m reason of the hope that is in him, his religion becomes a 
delightful and a rational service, and he is enabled to put to 
silence the scoi& and vain cavillbgs of foolish and unrea* 
flonable men. 

Besides assisting us in inve8tigatin|; the evidences of re- 
ligion — a certain portion of general information is highly 
useful, and even necessary, fcr enabling us to urderstoM ih^ 
Sacred writings^ It is true, indeed, that the leading doc- 
trines of revelation, respecting the attributes of God, the 
mediation of Christ, the way in which salvation is to be 
obtained, the grand principles of moral action, and the duties 
connected with the several relations of life, are detailed with 
such plainness and perspicuity as ta be level to the compre- 
hension of every reflecting mind, however unskilled in 
literature or science. But there are certain portions of 
Revelation, necessary ** to make the man of God perfect,'' 
the study of which requires the exertion of all our faculties, 
and the application of aveij branch of human knowledge 
we can possibly acquire. This arises from the very nature 
of the subjects treated of, and from the limited faculties of . 
the human mind. To illustrate this idea is the object of the 
following remarks. 

1. A considerable portion of Scripture is occupied with 
mrophelical declaratioru, — in reference to events which have 
long since taken place, to those which are qow happening, 
andto those which will hereafter happen in the future ages 
of the world. It contains a series of predictions which em- 
brace the leading outlines of the history of the world, from 
ito commencement to its final consummation. Now, in 
Older to trace the accomplishment of these predictions, and 
to perceive clearly the events to which they refer, a minute 
acquaintance with ancient and modern history is indispens- 
ably requisite ; for it is in history, either sacred or civil, that 
their accomplishment is recorded. And could we, with 
one comprehensive glance, take a survey of all the leading 
evento which the history of the world records, we should be 
•nabled, when reading the prophetical writings, to perceive 
•t every step the ideas and purposes of that All-compre- 
hensive Mind that ** knoweth the end from the beginniAg,** 
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and his faithrulness in accomplishing the promises, and ex- 
ecuting the threatenings, of his Word. A knowledge of 
chronology is also requisite, in order to ascertain the time in 
which predictions were uttered, and the periods to which 
they refer — and of ancient geography^ to determine the 
localities of those tribes or nations to which the prophecies 
have a reference, and their relative positions with regard to 
each other. In particular, it is necessary to be acquainted 
with the figurative style in which prophecy is conveyed, in 
order to understand the writings of the ancient prophets. 
These writings, in common with those of most of the 
Eastern nations, are highly poetical, and abound in allego- 
ries, parables, and metaphors. The allegory is that mode 
of speech in which the writer or speaker means to convey a 
different idea from what the words in their primary signifi- 
cation bear. Thus, " Break up your fallow-ground, and 
f ow not among thorns,"* is to be understood, not of tillage, 
but of repentance ; and these words, ** Thy rowers have 
brought thee into great waters, the east wind hath broken 
thee m the midst of the seas,"t allude, not to the fate of a 
shipy but to the fate of a city. Of all the figures used by the 
prophets, the most frequent is the metaphor^ by which words 
are transferred from their plain and primary to their figura- 
tive and secondary meaning. One of the most copious 
sources of those metaphors to which the sacred writers re- 
sort is the scenery of nature. The sun, moon, and stars, the 
highest and most splendid objects in the natural world, 
figuratively represent kings, queens, and princes or rulers, 
the highest in the political world, as in the following pas- 
sages, ** The moon shall be confounded, and the sun 
ashamed."! ** I ^iH cover the heavens, and make the stars 
thereof dark ; I will cover the sun with a cloud, and the 
moon shall not give her light."^ Light and darkness are 
used figuratively for joy and sorrow, prosperity and ad- 
versity ; as, " WiB wait for light, but behold obscurity ; for 
brightness, but we walk in darkness ;"lt — and likewise for 
knowledge and ignorance, — "The people that walked in 
darkness have seen a great light," &c. Immoderate rains, 
bail^ floods, torrents, inundations, fire, and storms denote 

* Jer. iv. 3. f Ezek. zzvii. 26. t Isaiah xxiv. 23, 

( Ezek, zzzii. 7. II Isaiah lix. 9. 
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jadgments and deitruction ; Lebanon, remarkable for its 
height and its stately cedars, is used as an image of majesty 
and strength ; Carmel, which abounded in vines and olives, 
as an image of fertility and beauty ; and bullocks of Bashan. 
rams, lions, eagles, and sea-monsters, as images of cruel 
and oppressive conquerors and tyrants. Metaphors are 
likewise borrowed from history, from the scenery of the 
temple and its various utensils and services, and from the 
ordinary customs and occupations of life — ^the meaning and 
application of which require to be distinctly understood, in 
order to perceive the spirit and references of ancient proph- 
ecy. Those who would wish to study this subject with 
intelligence would do well to consult the works of Lowth, 
Huid, Sherlock, Kennico^ Newcome, and particularly 
<< Newton's Dissertations on the Prophecies." 

2. In studying the historical parts of Scripture — a know- 
ledge of ancient history, and even of Pagan mythology, 
tends, in many instances, to throw light on the narratives 
of the Sacred writers. We find, from heathen writers, who 
were strangers to the Jewish religion, that the most ancient 
tradition of all nations, respecting the early history of the 
world, is exactly agreeable to the relation of Mosses, though 
expressed in a more abstruse, doubtful, and imperfect 
manner. The description of the origin of the world in the 
ancient Phenician history, translated by Philo Biblius from 
Sanehoniathon^s collection, and transmitted to us by Etue^ 
biusy is materially the same with that which is recorded in 
the Book of Genesis, when separated from the fabulous 
notions with which it is blended. The Egyptians, accord- 
ing to Laertius, acknowledged, ** that originally the world 
was a confused chaos, from whence the four elements were 
separated, and living creatures made ; and that the world 
had a beginning, and consequently would have an end.*' 
Hesiod, the most ancient writer whose works have reached 
us, says, that ** all things had their origin firom a rude 
chaos ;*' and Ovid, in the first book of his ** Metamorphoses," 
tells us, " that before the seas, and the land, and the canopy 
of heaven existed, there was one appearance throughout 
the whole of nature, which they called chaos — a rude and 
indigested mass, in which earth and air, fire and water, 
^ere indiscriminately mixed. In short, Thales, Anaxa- 
gomtif Aratos, Virgil, and Homer, speak of the original of 
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all tlutiffs, conformable to the account given by Moses, 
though in a different phraseology ; and we learn from 
Josephus, Philo, Tiballus, Clemens Alexandrinus, and La« 
cian, that the memory of the six days* work was preserved, 
not only among the Greeks and Italians, by honouring the 
seventh day, but also among the Celta and Indians, wl^ 
all measured their time by weeks. Manetho, who wrote 
the history of the Egyptians, Berosus, who wrote the Chal- 
dean history, Hierom, who wrote the history of Phenicta, 
and Hecatteus, Hillanicus, and Ephorus, who wrote the his- 
tory of Greece, all agree in asserting, ** that those who de- 
scended from the first men, in the first ages of the world, 
lived many of them nearly a thousand years.'* With re- 
gard to the dehigCy we find most of the Greek and Roman 
writers, Ovid, Lucian, Berosus the Chaldean, Abydenus the 
Assyrian, and many others referring to that great event, and 
detailing the particular circumstances connected with it, in 
language nearly similar to that of the sacred historian ; such 
as the preservation of Noah, the ark in which he was pre- 
served, the mountain on which it rested, the dove and the 
raven which he is said to have sent out, and the wickedness 
of the antediluvians, as the cause of that dismal catastrophe. 
We find, also, that the whole mythology of India is full of 
allusions to the |[eneral deluge, which appears to be the 
commencement of their present era ; and that accounts of 
the same event are tQ be met with in China and Japan.* 

An acquaintance with ancient history is necessary for 
enabling us to fill up the blanks left by the sacred historians. 
From the time of Ezra and Nehemiah to the birth of Christ, 
there is an interval of about four hundred and fifty years, of 
the events which hapjiencfd during which we have no ac- 
count in any part of the inspired writings. A knowledge 
of the events which happened during this interval is neces- 
sary, in ordei^ to complete our views of the scheme of Di- 
vine Providence, and to unfold to us the series of God's 
dispensations in relation both to the Jews and the surround- 
ing nations. During this period, too, many of the predic- 
tions of Daniel and tne other prophets received their accom- 
plishment, — ^particularly those which relate to the Medes 

* See Maurice's <* Indian Antiquities,'' and Bryant% « Syrtiim 
of Mythology." 
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and Peraiane, the ManedoniaD empire, the timee of Alezan*' 
der the Great, Ptolemy Philadelphus, Antiochus £pipbanei^ 
Philip of Macedon, and the persecutions in the days of the 
Maccabees. In order, therefore, to obtain a clear and com* 
prebensive view of the ways of Providence duringThis inter- 
val, such works as Sbuckford's ** Connexion of Sacred and 
Profane History,*' and Prideaux's " Connexions of the Old 
and New Testament" require to be studied with care, in 
many parts of which will be seen a running commentary on 
Daniel's vision of the " Ram and He-goat," and of ** the 
things noted in the Scripture of truth," which have a refer- 
ence, among other things, to the kings of Persia, to Alexan- 
der and his successors, and the warlike expeditions in 
which they were engaged. For an elucidation of the gene- 
ral train of events from the Mosaic creation to the establish- 
ment of Christianity, " Stackhouse's History of the Bible," 
in six volumes 8vo, or in three volumes 4lo, with the addi- 
tional notes and dissertations of Bishop Gleig, will be found 
an invaluable treasure, and will amply repay the readisr who 
gives it a diligent perusal.* > 

3. A knowledge of the manners and customs^ climate and 
seasons, arts and sciences of the Eastern nations, is essen- 
tially requisite, in many instances, in order to understand 
the allusions of the sacred writers, and the meaning of va- 
rious portions of Scripture. For example, when an untu- 
tored reader peruses the account given in the Evangelists 
of the cure of the paralytic who was carried by four men on 
abed, and who, finding it impossible to pass through the 
throng, ascended to the top of the house in which Jesus was, 
and let him down, bed and all ** through the tiling," into the 
very room where he was sitting — ^he is apt to entertain a 

* In Bishop Glei^'s edition of Stackhouse's history, a long 
and useful dissertation, entitled " An Apparatus to the History 
of the Bible," has been left out without any reason beine assigned 
for the omission. In other respects the original work appears 
to be complete. Bishop Glei^'s iniprovements consist chiefly in 
bringing forward the discoveries, of^modem science for the pur- 
pose of elucidating certain scriptural facts, and repelling the ob- 
lections of infidels — and in various dissertations on some of the 
leadinff doctrines and historical facts of revelation, which form 
valuable additions to the original work of Stackhouse. See also 
ffome^a IrUroductiorif &Cr 
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iFtiy confased and erroneoue idea of the circumstances of tb* 
Caee* when his attention is directed solely to the mode of 
building in this country. But when he is informed that the 
houses in the country of Judea were low-built and flat- 
roofed, and surrounded with a parapet breast-high, that there 
was a ladder or pair of stairs which led to the top of the 
house from the outside, and a trap-door or hatchway in the 
middle of tbe roof — be will soon acquire a clear idea of the 
circumstances stated in this and other parts of the evan- 
gelical history, and of the ease with which the paralytic 
man might be conveyed to the top of tbe building, and let 
down through the roof. The same facts likewise illustrate 
the circumstance of Peter's going to the top of the house to 
pray, and the custom of malting proclamations from the 
house-tops, to which there are several allusions in Scripture. 
A knowledge of the weather and sea&ons of Judea is fre- 
quently of use to illustrate the force of certain expressions 
of the sacred writers. , It may seem to us nothing extraor- 
dinai^ that there should ))e ** thunder and rain in harvest,*' 
or in the months of June and July, when Samuel said, ** Ts 
it not tcheat harvest to day 1 I will call unto the Lord, and 
he shall send thunder and rain.,*** But Jerome, who li'ved 
in Judea many years, says, it never tained there at that 
aeason ; so that the thunder and rain which happened at 
the intercession of Samuel were truly miraculous, and as 
such, ** the people greatly feared thfe Lord and Samuel." 
Affain, in Luke xii. 55, it is said, *' When ye see the south 
wind blow, ye say there will be heat, and it cometh to pass.*' 
In our climate, where the south wind seldom blows, this 
may not be always the case. But in Syria, Egypt, Judea, 
and the adjacent countries, the effect here mentioned is 
striking and uniform. When the south wind begins to 
blow the sky becomes dark and heavy, the air gray and 
thick, and the whole atmosphere assumes a most alarming 
aspect. The heat produced by these southern winds has 
been compared to that of a huge oven at the moment of 
drawing out the bread, and to that o( a flame blown upon the 
face of a person standing near the Are that excites it. 

Thousands of illustrations of Sacred Scripture may be 
lierived from such sources; and he who is unacquainted 

1 Samuel xii. 17 
Co 
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with them must remain a stranger to the beantiei of thd 
style of the inspired writers, and to the precise meaning of 
many portions both of the historical and the prophetical 
Writings. The manners and customs of the Eastern nations 
have remained nearly the same for several thousand years ; 
so that those which are found existing in the present day are 
exactly, or nearly the same, as those which prevailed in the- 
times when the books of the Old and New Testaments were 
Written. Modem oriental travellers, in their descriptions oi 
the arts, sciences, and manners of the East, have furnished 
us with a mass of invaluable materials for the elucidation of 
holy writ, and they have proved, in many cases, unintention- 
ally, better commentators than the most profound critics and 
philologists. Many of their insulated remarks of this kind 
have lately been classified and arranged by various writers^ 
particularly by Harmer, in his ** Observations," Burder in 
his ** Oriental Customs,** Paxton in his ** Illustrations, 'Vand 
Taylor, the late learned editor of the new editions of CaJmetV 
Dictionary, in his FragmentOj appended to that work, which 
contains an immense number of such observations, illus- 
trated with a great variety of engravings. 

4. An acquaintance with Ancient Geographyy especially 
that part of it which relates to the Eastern countries, would 
enable a person to peruse many portions of Scripture with 
much greater interest and intelligence, than if he were 
altogether ignorant of this branch of knowledge. In the 
history of the Old Testament, and in the Prophetical writ- 
ings, there are frequent references and allusions to Meso- 
potamia, Idumea, Egypt, Assyria, Chaldea, Arabia, Ethiopia, 
Lybia, Parthia, Scythia, Persia, and other countries — to the 
cities of Jerusalem, Babylon, Nineveh, Damascus, Tadmor^ 
Tyre, Sidon, dec. — to the great Sea, or the Mediterranean, 
the Dead Sea, the Sea of Tiberias, the Red Sea — ^tbe isle» 
of Chittim, Cyprus, Crete, Melita — the rivers Jordan, 
Kishon, Jabbok, Euphrates, Hiddekel, Pison, Ulai, Abana, 
Pharpar, &c. — Now, a knowledge of the positions of such 
places with respect to the country of Judea, their relative 
situations with regard to each other, and of the outlines of 
their history, and of the warlike achievements and commerce 
of their inhabitants^s frequently necessary, in order to 
attain a clear and comprehensive view of the passages in 
which there are allusions to such localities. — ^In reading the 



AffCnifT OSOORAPHY — NATXSRAL BttTORlT. 808 

XlTaiigaliitB, it ii highly expedient to know, for example, the 
position of Samaria, Galilee, the lake cf Gennesareth, and 
the river Jordan, with respect to that portion of the Holy 
Land denominated Jadea — the sitaations of Bethlehem, 
Nazareth, Jerieho, Nain, Sychar, Bethaaida, Cana, Tyre 
and Sidon, with respect to Jerusalem, and their respective 
distances from that metropolis — and the characteristics of 
the inhabitants of these places ; for, upon a knowledge of 
such circumstances, our perception of the beauty and appro- 
priateness of our Saviour's discourses, and of the propriety 
of his actions, will, in a great measure, depend. — In read* 
ing the history of the journeyings of thfe Apostles, it is no 
less expedient that we have lying before us maps of Asia 
Minor, of Ancient Greece, of Palestine, of the eastern parts 
of Africa, and of the islands of the Mediterranean, and that 
we have some acquaintance with the history and character 
of the tribes which inhabited these countries in the days of 
the Apostles. Without such knowledge and assistances, we 
must, m many instances, read their narratives without ideas 
—and shall be unable to appreciate their labours, the long 
journeys they undertook, the fatigues they enduted, the dan- 
gers to which they were exposed by sea and land, and the 
allusions made to such circumstances in the Apostolic 
Epistles.* 

5. An acquaintalnce with the facts of Natural History and 
Science, and with the general phenomena of Nature, would 
tend to throw a light on many passages of Scripture, and 
would enable persons to perceive a beauty and an eodphasis 
in certain expressions, which they would otherwise be apt 
to overlook. For example, in the beginning of the hundred 
and thirty-fiflh psalm, the servants of God are exhorted to 
" praise the name of Jehovah ;" and in the sequel of the 
psalm various riasons are assigned why we should engage 
in this exercise. One of these reasons is, that ** He eauseih 
the vapcurs to ascend from the ends of the earth.^^ M any per-i 
sons who read or who may sing this portion of sacred poetry 

♦ The student of ancient geography will be assisted in his 
researches by a perusal of Wells' " Set of Maps of Ancient 
Geography," twenty^-three in number — and Wells' ^Sacred 
Geography," modernized by the Editor of Calmet's Dictionary, 
which is one of the most accurate and complete works of too 
kind. 
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would be apt to overlook the circumstance now atated as a9 
ar^Bient of very inferior importance. But if we examine 
the subject attentively, we shall find, that this physical 
operation of the Almighty is not only very wonderful in its 
nature, but that upon it most of our comforts, and even our 
very existence, depend. Evaporafion is a process by whicli 
water and other liquids are converted into vapour. The 
matter of heaty combining with water, renders it specifically 
lighter^ by which means it rises and mixes with the atmo* 
sphere, where it remains either invisible, or assumes the 
appearance of clouds. In this state it occupies a space 
fourteen hundred timers greater than in its ordinary liquid 
state, and consequently ia much lighter than the atmospheric 
air into which it rises. It l^as been calculated, that, from 
an acre of ground, during twelve hours of a summer's day, 
more than 1600 gallons of water have been drawn up into 
the air in the form of vapour. From the whole surface of 
the ocean there arise, every twelve hours, no less than 
80,320,500,000,000, or more than thirty millions of millions 
of cubic feet of water, which is more than sufficient to sup- 

?ly all the rivers that intersect the four quarters of the globe, 
'his immense body of vapour is formed into clouds, which 
are carried by the winds over every part of the continents ; 
and, by a process with which we are still unacquainted, is 
again condensed into rain, snow, or dews, which water and 
fertilize the earth. Now, if this wonderful and extensive 
process of nature were to ceaee-*we might wash oar clothes, 
but centuries would not dry them, for it is evaporation alone 
that produces this effect — there would be no rains nor dews 
to fertilize our fields, and the consequence would be, the 
earth would be parched, and the vegetable productions 
which afford us subsistence would wither and decay, — the 
rivers would swell the ocean, and cause it to overflow a por« 
tion of the land, while, at the same time, their sources would 
soon be completely exhausted, and their channels dried up. 
In such a state of things, the whole system of terrestrial 
nature would be deranged, and man, and all the other tribes 
of animated nature — deprived of those comforts which are 
essential to their existence — would, in a short time, perish 
from the earth. So that it forms a powerful and impressive 
motive to excite us to praise the name of Jehovah, when we 
call to remembrance, that it is He ** who causeth the vapouiv 
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49 awend from the ends of the earth,'' and thus preservea 
the harmony of nature, and secures to all living creatures 
the blessings they now enjoy. 

Again, we- are informed by Solomon (Eccles. i. 7), that 
** all the rivers run into the sea ; yet the sea is not full ; 
unto Ike place from whence the rvoert comcy thither they return 
again" It appears, at first sight, somewhat unaccountable» 
that the ocean has. not long ere now overflown all its banksi 
mhen we consider that so many majestic streams are incea- 
eantly rolling into its abyss, carrying along with them into 
its caverns no less than thirteen thousand six hundred 
cubical miles of water every year. Solomon partly solves 
the difficulty, by informing us, that, ** to the place whence 
the rivers come, thither they return again." But how do 
they return? Many expositors of Scripture attempt to 
explain this circumstance, by telling us that the waters of 
the ocean percolate through the earth, and in some way or 
another, arrive near the tops of mountains, where springs 
generally abound. But such a supposition is not only highly 
improbable, when we consider the vast mass of earth and 
rocks, several hundreds of miles in thickness, through which 
the waters would have to percolate, but directly contrary to 
the known laws of nature ; for no fluid can rise in a tube 
above the level of its sourcCf which in this case it behooved to 
do. Modem experiments and discoveries, however, have 
satisfactorily accounted for this fact, on the principle of 
evaporationj to which I have just now adverted. From the 
surface of the ocean and of the rivers themselves, there is 
carried up into the atmosphere, in the form of vapour, nearly 
three times the quantity of water sufficient to replenish the 
sources of all the rivers in the world. The vapour thus 
raised is carried by the winds, in the form of clouds, over 
every region of the globe,, and falls down in rains to carry on 
the various processes of nature. One part falls into the sea, 
another on the lowlands, and the remaining part is sufficient 
to replenish the sources of all the rivers. So that the asser- 
tion of Solomon is strictly and philosophically correct, that 
** to the place whence the rivers come, thither they return 
again." They first fall into the ocean ; a portion of their 
waters is then raised by evaporation into the atmosphere ; 
this portion of vapour^ after traversing the regions of the air» 

Cc3 
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fells down in rain, mists, and dews, and supplies ths nnmfl^ 
rous springs " which run among the hills.'* 

Such illustrations, which might be indefinitely eztendedy 
not only throw a light on the meaning of the sacred writers, 
but tend likewise to show the harmony that subsists between 
the discoveries of science and the truths of revelation. As 
the author of Christianity and the author of the system of 
nature is one and the same Being, there must exist an har- 
monious correspondence between truth in the one, and fact 
in the other ; and the more they are studied with intelli* 
gence, and in connexion with each other, the more will their 
harmony be apparent. 

It is a circumstance that has frequently forced itself upon 
my attention, that whatever scene of nature we contemplate, 
and however brilliant and unexpected the discoveries which 
modem science has brought to light, — however far they have 
carried our views into the wonders of the minute parts of 
creation, and into the immeasurable regions of space, where 
myriads of suns are lighted up, — and however much the 
mind may be lost in astonishment and wonder, at the mag- 
nificent scenes which they disclose, — we shall find senti- 
ments and expressions in Scripture adequate to express 
every emotion of th^ soul when engaged in snch contem- 
plations. — ^Are we contemplating the expanse of the ocean, 
and the vast mass of waters which fill its mighty caverns 1 
and do we wish to raise our thoughts in adoration of the 
power of that Almighty Being who formed it by his word! 
We are presented by the inspired penmen with expressions 
in which to vent our emotions. " He holds its waters in the 
hollow of his hand ; he taketh up its isles as a very little 
thing." " He eathereth the waters of the sea together as a 
mass ; he layelh up the depths as in storehouses." ** He 
divideth the sea by his power; he hath compassed the 
waters with bounds, until the day and night come to an 
end." ** Thou coveredst the earth with the deep as with a 
garment ; the waters stood above the mountains :* At thy 
rebuke they fled ; at the voice of thy thunder thdy hasted 
away. Thou hast set a boundary that they may not pass 
over, that they turn not again to cover the earth*" " He 

* Referring to the deluge. 
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fiath placed the sand for the bounds of the sea, by a per-* 
petoal decree, that it cannot pass it ; and though the waves 
thereof toss themselves, yet can they not prevail ; though 
they roar, yet can they not pass over it/' He hath said to 
Its roiling billows, ** Hitherto shalt thou come, and no far- 
ther ; and here shall thy proud waves be stayed." — Are we 
epectators of storms and tempests, especially in the terrific 
grandeur they display in southern climes 1 Our emotions 
will be expressed with the greatest emphasis in the language 
of inspiration, in which we are uniformly directed to view 
the agency of God in such phenomena. ** Clouds and dark- 
ness are round about him : He hath his way in the whirl- 
wind and the storm, and the clouds are the dust of his feet." 
** When he uttereth his voice, there is a sound of waters in 
the heavens ; he causeth the vapours to ascend from the 
ends of the earth ; he maketh lightnings with rain, and 
bringeth forth the winds out of his treasuries." <* The God 
of glory thundereth ; the voice of the J^ord is full of majesty ; 
the voice of the Lord divideth the flames of fire ; yea, the 
Lord breaketh the cedars of Lebanon." ** Who can stand 
before his indignation ? The mountains quake before him, 
the hills melt, and rocks are ishivered at his presence." 

Again, when we contemplate the immense number and 
variety of animated beings which glide through the waters, 
move along the earth, and wing their flight through the 
air; together with the ample provision which is made for 
their accommodatioi^ and subsistence, — where can we find 
language more appropriate to express our feelings than in 
these words of the Psalmist? "How manifold are thy 
works, O Lord ! In wisdom hast thou made them all ; the 
earth is full of thy riches ; so is the great and wide sea, 
wherein are things creeping innumerable, both small and 
great beasts. Thei^e all wait upon thee, that thou mayest 

S've them their meat in due season. Thou givest them,~- 
ey gather ; thou openest thine hand, — they are filled with 
good." — When we survey the structure of the human frame, 
and consider the vast number of bones, muscles, veins, 
arteries, lacteals, lymphatics, and other parts, all curiously 
combined, and calculated to facilitate every motion of our 
bodies, and to produce sensitive enjoyment, — ^along with the 
organs of sense, the process of respiration* and the circula- 
tion of the blood through the whole frame every four minatef^ 
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•—can we refrain from adopting the expretsive language of 
the Psalmist 1 "I will praise thee, for I am fearfuUj and 
wonderfully made ! marvellous are thy works. My 'sub- 
stance was not hid from thee when I was made in secret, 
and curiously wrought," — or variegated like needle-work, — 
**in my mother's womb.* Thine eyes did see my substance 
when it was yet imperfect ; and in thy book all my members 
were written, which in continuance were fashioned when as 
yet there was none of them. How precious are thy thoughts 
{or, thy wonderful contrivances) concerning me, O God ! How 
great is the sum of them ! If I should count them, they are 
more in number than the sand." To which may be added the 
words of Job, ** Thine hands have made and fashioned me ; thou 
hast clothed me with skin and flesh, and hast fenced me with 
bones and sinews ; and thy visitation preserveth my spirit." 
—When we contemplate the minute wonders of creation, and 
are struck with astonishment at the inconceivable smallness 
of certain animated beings, — how can we more appropriately 

* In our translation, the beauty and emphasis of this passaffe 
are partly lost. The expression; " curiously wrought," literaUy 
translated, signifies " flowered with a needle." The process of 
the fonnation of the human body in the womb is compared to 
that in a piece of delicate work wrought with a fine peedle, or 
fashioned with peculiar art in the loom ; which, with all its" 
beautiful proportion of figure and variety of colouring, rises by 
degrees to perfection under the hand of the artist, from a rude 
mass of silk or other materials, and according to a pattern lying 
before him. In accordance with this idea, the Divine Being is 
here represented as working a shapeless mass, after a plan de- 
lineated in his book, into the most curious texture of muscles, 
bones, veins, ligaments, membranes, lymphatics, &c. most skil- 
fully interwoven and connected with eacn other, till it becomes 
a structure with aJl the parts, lineaments, and fimctions of a 
man, — ^no one of which is to be seen at first, any more than the 
figures in a ball of silk, before it is fasliioned with the needle. 
The wonders of this workmanship are farther enhanced froxa, 
the consideration, that, wliile human artificers require the clear- 
est light for accomplishing their work, the Divine Artist performs 
it " in secret" withm the dark and narrow recess of the womb. 
The expression, " How precious are thy thoughts to me," should 
be rendered, " How precious are thy contrivances respecting me," 
namely, in reference to the exquisite structure and organizatuia 
of the corporeal frame, on which the Psahnist had fixed hv 
Qwdilaliona. 
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express oar feelings than in the language of Scripture, ** He 
is wonderful in counsel, and excellent in working ; his wis- 
dom is unsearchable, his understanding is infinite ; marvel- 
lous things doth he which we cannot comprehend. There 
is none iOlc unto thee, O Lord, neither are there any works 
like unto thy works. Thou art great, and dost wondrous 
things ; thou art God alone.*' 

When we contemplate the amazing structure of the heavens 
*-the magnitude of the bodies which compose the planetary 

2 stem, and the numerous orbs which adorn the nocturnal 
y — when we penetrate with the telescope into the more 
distant regions of space, and behold ten thousand times ten 
thousand more of these bright luminaries rising to view 
from every region of the firmament — when we consider that 
each of these twinkling luminaries is a sun, equal or supe- 
rior to our own in size and in splendour, and surrounued 
with a system of revolving worlds — when we reflect, that 
all this vast assemblage of suns and worlds, forms, in ail 
probability, but a very small, portion of Jehovah's empire, 
and when our minds are bewildered and astonished at the 
incomprehentiible grandeur of the scene — where shall we 
find language to express our eipotions more energetic and 
appropriate than in such passages as these ? ** Canst thoa 
by searching find out God ? Canst thou find out the Al- 
mighty to perfection ? He is glorious in power, his under- 
standing is infinite, his greatness is unsearchable. The 
heavens declare the glory of Jehovah, and the firmament 
showeth his handy- work. All nations before him are as 
nothing, and they are counted to him as less < than nothing 
and vanity. He meteth out the heavens with a span, and 
comprehendeth the dust of the earth in a measure. Behold ! 
the heaven and the heaven of heavens cannot contain him. 
By the word of the Lord were the heavens made, and all the 
host of them by the spirit of his mouth. He spake and it 
was done; he commanded, and it stood fast. He doth 

Seat things past finding out, and wonders without number* 
reat and marvelloiis are thy works. Lord God Almighty ! 
Touching the Almighty we cannot find him out ; he is ex- 
cellent in power, and his glory is above the earth and the 
heavens. Who can utter the ra ighty operations of Jehovah ? 
Who can show forth all his praise 1" 
. Are we led, firom the discoveries of modem astTonomyy 
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to infer, that numerous worlds besides our own exist through- 
out the universe] This idea will be found imbodied in 
numerous passages of Scripture, such as the following : — 
" Through faith we understand that the worlds were framti. 
by the word of God." " In these last days he hath spoken, 
to us by his Son, whom he hath appointed heir of all things^ 
by whom also he made the worlds." ^* Thou hast msde 
heaven, the heaven of heavens, vnth all. their hosty and 
thou preservest them all, and the host of heaven worshippeih- 
thee," '* He sitteth upon the circle of the earth, and the in- 
habitants thereof are as grasshoppers. All the inhabitants 
of the earth are reputed as nothing in his sight. The nations 
are as the drop of a bucket ; s^d he doth according to his 
will in the armies of heaven, and among the inhabitants of^ 
the earth." '* He hath prepared his throne in the heavens, 
and his kingdom rvleth over all,** " When I consider thy 
heavens — what is man, that thou art mindful of him 1" It 
would be easy to show, were it expedient in the present case, 
that all such expressions and representations, imbody in 
them the idea of a plfircdity of worlds, without which they 
would appear either inexplicable, or as a species of bombast, 
unworthy of the character of inspired writers. So that, to 
whatever department of nature we direct our contempla- 
tions, we perceive its correspondence with the sentiments 
expressed in the sacred writings, and find in these writings 
the most sublime and appropriate language in which to ex- 
press those emotions which the diversified scenes of the 
material world are calculated to inspire. 

We may now ask, if such an assertion can be made, in 
truth, with regard to any other writings, ancient or modem, 
whose sentiments have not been derived from the sacred 
oracles 1 Can we find in the writings of all the poets, phi" 
losophers, and orators of Greece and Rome, sentiments ao 
dignified, appropriate, and sublime, in relation to the objects 
to which we have alluded 1 Do not such writers frequently 
misrepresent and even caricature the system of nature 1 
Are not their descriptions of the gods, and the actions they 
^attribute to them, in many instances, mean, ridiculous, un-> 
worthy of the character of superior beings, and even in the 
highest degree immoral and profane 1 And, if we turn U> 
the literature and the sacred books of the Chinese, the Per- 
•iaiui, the Hindoos or the Japanese, shall we find any tb^i^^ 
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4nip6rtor1 And is not Che circumstance to which we have 
adverted; a strong presumptive evidence that the Scriptures 
of the Old and New Testament were written under the in- 
Bpiration of the Almighty ; and consequently, that they are 
" profitable for doctrine, for reproof, and for instruction in 
righteousness, that the man of God may be made perfect^ 
and thoroughly furnished unto all good works ?'* 

Such is a brief view of some of the advantages which may 
be derived from history and general science in the study of 
the Scriptures. There is, indeed, scarcely a branch of 
useful knowledge, of whatever description, but may be ren- 
dered in some way or another subservient to the elucidation 
of the sacred oracles, and in enabling us to take a wide and 
comprehensive view of the fects and doctrines they declare. 
Were the great body of mankind, therefore, instructed in 
general knowledge, and accustomed to rational investiga- 
tions, they would be enabled to study the Scriptures with 
much greater interest and intelligence than they can now 
be supposed to do. They would perceive the beauty and 
sublimity of their language, the dignity and exceUence of 
the sentiments they contain, the purity of their doctrine*, 
ttnd the beneficent tendency of their moral precepts ; and, 
by familiarizing their minds with the numerous and multi- 
farious facts they exhibit, and comparing them with the 
history of nations, and with passing events, they would 
mdually acquire an enlightened and comprehensive view of 
Uod*8 superintending providence. The study of the Scrip- 
tures, in their native simplicity, with the helps now alluded 
to, and without the intermixture of the technical language 
of theologians, and of party opinions, would be of vast in^ 
portance in religion. It would convince the unbiased 
inquirer how little foundation there is in the Scriptures 
themselves for many of those numerous disputes about met- 
aphysical dogmas, which have rent the Christian world into 
« number of shreds and patches, and produced jealousy and 
animosity, where love and affection should have appeared 
predominant. He would soon be enabled to perceive, that 
the system of Revelation chiefly consists of a series of im- 
portant factSy connected with the dispensations of God 
towards our race, and interwoven with a variety of practical 
and interesting truths ; and that the grand design of the 
wfatfia ii to eoopteract tha efibcts of moral evil, to display 
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the true character of Deity, to promote love to God midmait^ 
t0 inculcate the practice of every heavenly virtue, and to 
form mankind into one harmonious and affectionate society. 
He would find none of the technical terms and phrateology 
which the schoolmen and others have introduced into their 
systems of theology ; nor any of those anathemas, which 
one sectary has, so frequently levelled at another, applied 
to any one, excepting to those **who love not our Lord 
Jesus in sincerity." He would naturally be led to the con- 
clusion, that what is not clearly and explicitly stated in the 
Scriptures, or but obscurely hinted at, in reference to the 
external government of the church or any other subject, 
cannot be a matter of primary importance, and consequently, 
ought never to he the subject of virulent dispute, or the 
cause of dissension or separation among Christians — and 
that those things only are to be considered as the prominent 
and distinguishing truths of religion which are the most 
frequently reiterated, and expressed with such emphasis 
end perspicuity, that *' he who runs may rejad them." 

Again, such an intelligent study of the Scriptures as 
would accompany the acquisition of general knowledge, 
would have a tendency to promote the union of the Chris- 
tian church. Ignorance and distorted views of the truths of 
revelation are almost uniformly accompanied with illibe- 
rality and seU-conceit ; and where these prevail, silly pre- 
judices are fostered, and party opinions tenaciously adhered 
to, and magnified into undue importance. But an enlightened 
mind, — the farther it advances in the path of knowledge 
and in the study of the Sacred Oracles, the more will it 
perceive the limited nature of its faculties, and the difficulty 
of deciding on certain mysterious doctrines ; and conse- 
quently, the more will it be disposed to grant to every other 
mind a liberty of thought on subordinate religious subjects, 
and to make every allowance for those educational preju- 
dices and other causes which have a tendency to warp the 
mind to certain favourite opinions.' And, when such a dis- 
position more generally prevails, and is accompanied with 
the exercise of Christian love and moderation — ^the spirit of 
party will be gradually undermined, and all who recognise 
the grand and essential features of genuine Christianity will 
unite in one lovely and harmonious society. But so long 
BS ignorance end habits of mental inactivity prevail among 
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Hm great body of the population, each a bappy coneiimiiia* 
tion cannot be expected.* 

In abort, were the Sacred writings studied with reveren({e 
and attention, and those departments of knowledge to which 
I have alluded brought forward to assist in their investiga- 
tion, Infidelity would soon feel ashamed of its ignorance 
and impertinence, and hide its head in retirement and ob- 
scurity. It is owing, in a great measure, to ignorance of 
the Scriptures, that so many avowed infidels are to be found 
in society. ** They speak evil of the things which they know 
not ;'* ** their mouth speaketh great swelling words" of van- 
ity against truths which they never investigated, and which, 
of course, they do not understand. Even some of those 
who have attempted to tmrite against revelation are not 
ashamed to avow, that they have never either read or studied 
the writings it contains. Paine, one of the most virulent ad- 
versaries of Christianity, had the effrontery to affirm, that, 
when he wrote the first part of his " Age of Reason," he 
was without a Bible. " Afterward," he tells us, in school- 
boy language, " I procured a Bible and a Teitament,^* Who 
but an arrant fool would have made such a declaration, and 
thus have proclaimed his own impertinence and folly ? and 
who would have liftened with patience to such an im()udent 
avowal, had it been made in relation to any other subject 1 
For, to attempt to answer a book which one had not read, 
is surely the height of presumption and impudence, and 
plainly indicates, that the mind was previously prejudiced 
against it, and determined to oppose its sentiments. Others 
have looked into the Bible, and skimmed over its contents, 
with the express purpose of finding faults and contradic- 
tions. Emerson, the mathematician, having imbibed a dis- 
relish for the Scriptures, endeavoured to satisfy his mind 
that they were not divine, by picking out a number of insu- 
lated passages, which he conceived to be contradictions, and 
set them, one opposite to another, in two separate columns, 
and then was bold enough to aver that he had proved the 
Bible to be an imposture. Is it any wonder that men who 
pesume to act in this manner should never come to the 
knowledge of the truth 1 What book in the world would 
stand such an ordeal 1 There is no treatise on any subject 

* For a more full illustration of this topic, see Section V. 

Dd 
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whatever, which, if treated in this manner, might not be 
made to appear a mass of absurdities and contradictions* 
If the Bible is to be read at all, it must be perused both 
with reverence and with intelligence ; and there is no one 
who enters on the study of it, in* such a state of mind, but 
will soon perceive that it contains " the witness in itself,*' 
that it is from Ood, and will feel that it is " q.uick and pow- 
erful" in its appeals to the conscience, and a ** searcher of 
the thoughts and intents of the heart." But he who reads 
it either with scorn, with negligence, or with prejudice, 
needs not wonder if he shall find himself only confirmed in 
his folly and unbelief. ** For a scorner seeketh wisdom, and 
findeth it not ; but knowledge is easy unto him that hath 
understanding." 

I have dwelt, at considerable length, on the topic of Chris* 
lianity, because it is a subject of peculiar interest and inoh 
portance to every individual. If, in systems of education, 
and in the means by which mankind at large may be en- 
lightened and improved, the knowledge of religion be over- 
looked, and its moral requisitions disregarded, more evil 
than good may be the result of the dissemination of gen- 
eral and scientific knowledge. We have a proof of this in 
the scenes of anarchy, licentiousness, and horror which suc- 
ceeded the first French revolution, when revealed religion 
was publicly discarded, and atheism, infidelity, and fatalism, 
accompanied with legalized plundering, became ** the order 
of the day.** If knowledge is not consecrated to a moral 
purpose, and'prosecuted with a reference to that immortal 
existence to which we are destined, the utility of its general 
dififosion might be justly called in question. Bui, when 
prosecuted in connexion with the important discoveries of 
revelation, it has a tendency to raise man to the highest dig' 
nity of which his nature is susceptible, and to prepare him 
for more exalted pursuits and enjoyments in the life to comer 
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SECTION X. 

MUcellaneous Advantages of Knowledge briefly stated. 

In this section, I shall briefly advert to several advantages 
which would flow from a general diffusion of knowledge, 
not directly included . in those which have already been 
stated. 

I. Minds tutored in knowledge and habits of reflection, 
would be led to form just estiinates of human character and 
enjoyment. 

ThQ bulk of mankind ar^ apt to form a false estimate of 
the characters of men, from considering only those adventi- 
tious circumstances in which they are placed, and those ex- 
ternal trappings with which they are adorned. Wherever 
wealth and splendour, and high-sounding titles have taken 
up their residence, the multitude fall down and worship at 
their shrine* The natural and acquired endowments of 
the mind are seldom appreciated and respected, unless they 
are clothed with a dazzling exterior. A man of genius, of 
virtue, and of piety, is not distinguished from the common 
herd of mankind, unless he can aiford to live in an elegant 
mansion, to entertain convivial parties, and to mingle with 
the fashionable and polite. The poor and ignorant peasant 
looks up with a kind of veneration, to my lord and my lady, 
as if they were a species of superior beings, though, per- 
haps, with the exception of a few trifling accomplishments, 
they are scarcely raised above the level of the vulgar whom 
they despise, in respect to intellectual attainments ; and 
they, are often far beneath them in those moral accomplish- 
ments which constitute the true glory of man, — being too 
frequently the slaves of many foolish caprices and unhal- 
lowed passions. To pay homage to mere titles, rank, or 
riches, has a tendency to degrade the human mind, and has 
been the source of all that vassalage, slavery, and despotism 
which have prevailed in the world. On the other hand, the 
man of rank and fashion looks down with a species of dis- 
dain, and considers as unworthy of his notice, the man of 
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talent, or the rational inquirer after tnith, it he is clad in a 
homely dress, and possessed of only a small share of wealth ; 
because, forsooth, he is unqualified to accompany him to 
horse-races, assemblies, masquerades, and other fashionable 
entertainments. Many an individual of superlative worth 
and merit has been thus overlooked by his superiors in rank, 
aud even by the great body of his fellow-men, and has 
passed through the world almost unnoticed and unknown, 
except by a few minds congenial to his own. For the 
beauties and excellences of mind can only be perceived and 
appreciated by those whose mental faculties nave been, in 
some degree, enlightened and improved, and who are quali- 
fied to estimate tbe value of a jewel, although its casket mny 
be formed of coarse materials, and besmeared with sand 
and mud. 

The multitude form no less erroneous estimates in regard 
to human happiness. Having felt little other misery tban- 
that which arises from poverty, want, or excessive labour, 
they are apt to imagine, that where riches abound, and the 
avenues to every sensitive enjoyment are free and unob* 
structed, there misery can scarcely gain admittance, and the 
greatest share of human happiness must be ^und ; that 
where there is wealth there can be little sorrow, and that 
those who gljde along in splendour and affluence can scarcely 
be, acquainted with the cares and anxieties which press so 
heavily upon the rest of mankind. Hence the ruling pas- 
sion, which distinguishes the majority of mankind, to aspire 
after elevated staCion and rank, and to accumulate riches, 
although it should be at the expense of trampling underfoot 
every social duty, and every moral principle,- and even at the 
risk of endangering life itself. Hence, tbe idle and the 
vicious are led to imagine, that if they can but lay hold of 
wealth, whether by fraud, by deceit, or by open violence, 
they will be able to administer nutriment to those desires 
which, when gratified, will complete their happiness. 

It is evident, that nothing can be supposed more eiffectual 
for counteracting such fallacious tendencies of the human 
mind than the cultivation of reason, the expanding of the intel- 
lectual faculties, and the habit of applying the principles of 
knowledge to the diversified phenomena of human character 
and conduct. The man whose mind is accustomed to inves- 
tigatioiif and to take an extensive range through the regions 
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4lf science, and who considers his mental powers as the chief 
diaracteristic by which he is distinguished in the scale of 
animal existence, will naturally be guided in his estimates 
of human charaoter by moral and inteUecttud considerations. 
His eye will easily penetrate through the thin veil of exte- 
rior and adventitious ^ccotApaniments, and appreciate what 
alone is worthy of regard in the characters of men, whether 
''they be surrounded by wealth and splendour, or immersed 
in poverty or obscurity. And with respect to human hap- 
piness, a person of this description will easily enter into 
such a train of reasoning as the following, and feel its force : 
— That, in respect of wealth, what we cannot reach may 
very well be forborne ; that the inequality of happiness on 
this account is, for the most part much less than it seems ; 
that the greatness which we admire at a distance, has much 
fewer advantages and much less splendour, when we are 
■ofTered to approach it ; that the happiness which we ima- 
gine to be found in high life, is much alloyed and dimin- 
ished by a variety of foolish passions and domestic cares 
and anxieties, of which, we are generally ignorant; and 
that the apparent infelicity of the lower stations in society is 
frequently moderated by various moral and domestic com- 
forts, unknown to many of those who occupy the highest 
ranks of sociahlife. There is a certain portion of external 
enjoyment without which no man can be happy ; and there 
is a certain portion of wealth to procure this enjoyment 
which every rank of society ought to possess, and which 
even the lowest ranks would obtain, were the movements of 
the social machine properly conducted. But to pursue 
riches with all the violence of passion, as the chief end of 
our being, is not only degrading to our intellectual natures, 
and tenSt to block up the avenues to tranquil enjoyment, but 
is fraught with toil and anxiety, and innumerable hazards. 
" Wealth," says a certain moral writer, *' is nothing in it- 
self ; it is not useful but when it departs from us ; its value 
is found only in that which it can purchase, which, if we 
suppose it put to its best use by those that possess it, seems 
not much to deserve the desire or envy of a wise man. It 
it certain, that with regard to corporeal enjoyment, money 
can neither open new avenues to pleasure, nor blook up the 
passages of anguish. Disease and infirmity still continue 
to tMtujo and en&eUe, perhaps exasperated by luxury, ok 
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pfomoted by softness. With respect to the mind, it btm 
rarely been observed, that wealth contributes moch to 
qaicken the discernment, enlarge the capacity, or elevate 
the imagination ; but may, by hiring flatteqn or laying dili- 
gence asleep, confirm error and harden stupidity.'* 

Such are some of the views and principles by which an 
enlightened mind will naturally estimate the characters and 
enjoyments of mankind. Were the great body of the popo- 
lation in every country qualified to enter into such reason- 
ings, and to feel the force of such considerations, it could 
not fail of being accompanied with many beneficial effects. 
It would temper that foolish adulation which ignorance and 
imbecility so frequently offer at the shrine of wealth and 
splendour ; and would undermine those envious and discon* 
tented dispositions with which the lower ranks are -apt to 
view the riches and possessions of the great. A» moral 
principle and conduct, associated with intelligence, are the 
only proper objects of respect in the human character, it 
would lead persons to form a judgment of the true dignity 
of man, not by the glitter of affluence, or the splendour of 
equipage, but by those moral and intellectual qualities and 
^ endowments, which, in every station, demand our regard, 
' and which constitute the real glory of the human character. 
It would tend to counteract the principle of atarice^ which 
has produced so many miseries and mischiefs in society, and 
to promote that conlentment under the allotments of Divine 
Providence in which consists the chief part of the happiness 
of mankind. And while it would counteract the tendency 
to foolish and immoral pursuits, it would -direct to those ra- 
tional pursuits and enjoyments which are pure and perma^ 
nent, and congenial to the high dignity and destination of 
man. In short, were the attention of the higher and influ- 
ential classes turned away from hounding and horse-racing, 
masquerades, gambling, and «uch like frivolous amusements, 
and directed to the study of useful science, we might expect 
to behold them patronizing philanthropic and scientific char- 
acters in their plans and investigations, and devoting a 
portion of their wealth to carry forward those improvements 
by which the comforts of mankind would be incre^ed, and 
science and art carried nearer to perfection. The twentieth 
pait of that wealth which is too frequently spent in fash- 
unable follies, were it devoted to such puiposeo^ would bt j 
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#f incalculable aemce to the interests both of humanity and 
of science. 

II. The acqitf sition of general knowledge wtndd enable 
fertont to 'profit by their attendance on pttblic inslructiona. 

In the present day, lectures on popular philosophy, as- 
tronomy, chymisrry, geology, and political economy are 
occasiooa^y delivered in the principal cities and towns of 
Great Britain ; but, out of a population of thirty or forty 
thousand, it frequently happens, that scarcely thirty or forty 
individuals can be collected to listen to instructions on suca 
subjects. This, no doubt, is partly owing to the fee de- 
manded for admission, which is sometimes beyond the reach 
of many intelligent persons in the lower walks of life. But 
it is chiefly owing to the want of taste for such branches of 
knowledge — to ignorance of the elements of general science 
-^and to unacquaintance with the tcrmt which require to be 
used in the explanation of such subjects, arising from the 
want of intellectual instruction in early life. Even of the 
£bw who generally attend such lectures, there is not perhaps 
the one-half who can enter with intelligence into the train 
of reasoning and illustration brought forward by the lec- 
turer, or feel much interest in the discussions, excepting 
when their eyes are dazzled with some flashy experiment. 
"Hflnce it follows, that very little knowledge comparatively 
can be- communicated in this way to the population at large, 
owing to the deficiency of previous instruction, — and that 
systems of intellectual education, more extensive and effi- 
cient than those which have hitherto been in operation, re- 
quire to be adopted, before the great body of the people can 
be supposed to profit by attendance on courses of lectures 
on any department o( knowledge. 

The same remark will apply, with a few modifications, to 
the instructions delivered by the teachers of religion. For 
want of a proper foundation being previously luid, in the 
exercise of the rational faculty, and the acquisition of gen- 
eral-information, comparatively little advantage is derived 
from the sermons and expository lectures delivered by the 
ministers of the gospel. Qf a thousand individuals which 
may compose a worshipping assembly where religious in- 
structions are imparted, there are seldom above two hundred 
Omd most frequently much fewer) that can give any intelli* 
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fent account of the train of thought which hM been par- 
sued, or the topics which have been illustrated in the dis- 
courses to which they have professed to listen. This may 
be owing, in many instances, to the dry and Abstract method 
by which certain preachers construct their discourses, and 
to the want of energy, and the dull and monotononis man- 
ner in which they are delivered. But, in the majority of 
Instances, it is obviously owing to habits of inaUention to 
subjects of an intellectual nature — ^to an incapacity for fol- 
lowing a train of illustration or reasoning — and to the want 
of acquaintance with the meaning of many terms which 
theological instructers find it expedient to use in the con* 
struction of their discourses — ^and such deficiencies are to bo 
ascribed to the mental faculties not having been exercised 
from infiincy in the pursuit of knowledge and in rational 
investigations. 

This deficiency of knowledge and intellectual culture- 
seems to be virtually acknowledged by the ministers of reli-- 
gion ; since, in their general discourses, they confine them* 
selves, for the most part, to the elucidation of the first prtn- 
dples of religion. Instead of exhibiting a luminous and 
comprehensive view of the whole scenery of divine revela- 
tion, and illustrating its various parts from the history of 
nations, the system of nature, and the scenes of human life 
• — ^they generally confine their discussions to a few topics 
connect^ with what are termed the fundamental doetnnes 
of the gospel. Instead o^ "going on to perfection," as the 
apostle Paul exhorts, by tracing the elements of Chris- 
tianity in all their bearings on moral conduct and Christian 
contemplation, and endeavouring to carry forward the mind 
to the most enlarged views of the perfections o{ God and 
the *» glory of his kingdom*'-^they feel themselves under 
the necessity of recurring again and again to ** the first 
principles of the doctrine of Christ"— feeding their hearers 
«*with milk" instead of " strong meat." And the reason 
assigned for waiving the consideration -of the more sublime 
topics of natural and revealed religion, and thus limiting the 
subject of their dii^cussions, is, that their hearers are un- 
qualified to follow them in the arguments and illustrations 
which behooved to be brought forward on such subjects — 
that such an attempt would be like speaking to the winds or 
betting the <iir^ and would infiidlibty mar their edification. 



PUBLIC THSOLOOICAL IN8TRUCTI0M*. 821 

If this reason be valid (and that it ii paitly so there can be 
Mttle doubt), it implies that some glaring deficiency must 
exist in the nMntal culture of the great Irady of professing 
Christians, and that it ought to be remedied by every proper 
mean, in order that they may be qualified to advance in the 
knowledge of the attributes, the works, and the ways of 
God, and to " go on unto perfection." 

It is foretold in the sacred oracles, that ** men shall speak 
of the might of God*s terrible acts," that <* his saints shall 
•p«ak of the glory of his kiiigdom^ and talk of his foweu to 
make known to the sons of men bis miffhty operations and 
the glorious majesty of his kingdom." This prediction has 
never yet been fulfilled in reference to the great body of the 
Christian church. For, where do we find one out of twenty 
among the hearers of the Gospel capable of rehearsing the 
" terrible acts" of God, either in his moral or his physical 
operations»-of tracing the dispensations of bis providence 
towards natmns and communities, in a connected series, 
from the c<fflmencement of time, through the successive 
periods of history — and of comparing the desoUtions of cities 
and the ruin of empires with the declarations of ancient 
propheey 1 Where do we find one out of a hundred capa- 
ble of expatiating on the ** power" of Jehovah, and on the 
most striking displays of this perfection which are exhibited 
Uiroughout the vast creation ? Or where shall we find 
those who are qualified to display the magnificence of that 
empire which is ** established in the heavens," embracing 
within its boundaries thousands of suns and ten thousands 
of worlds — or ** to speak," with intelligence, ** of the glory 
of that kingdom which ruleth overall," and thus *Uo make 
known to others the mighty operations" carried on bv Jeho- 
vah, " and the glorious majesty of his kingdom 1" It is 
obvious that no such qualification yet exists among the 
majority of members which compose the visible church. 
And yet the predictions to which we refer must be realized^ 
at some period or another, in the history of the divine dispen- 
sations. And, is it not desirable that they should, in some 
degree, be realized in our own times 1 And, if so, ought 
we not to exert all our influence and energies in endeavour- 
ing to accomplish so important and desirable an object? 
And, in what manner are our energies in this respect to be 
•xerted, but in concerting and executing, without delay, 
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Blani for the universal intellectual instruction of mankind ? 

' For, without the communication of knowledge to a far 
greater extent, and much more diversified than what ban 
ever yet heen considered necessary for ordinary Christians, 
we can never expect to behold in the visible church ** saints" 
endowed with such sublime qualifications as those to which 
we have alluded, or the approach of that auspicious era 
when ** all shall know the Lord," in the highest sense of 
the expression, " from the least even to the greatest.*' 

To obtain a comprehensive, and as far as possible a cont^ 
fUete view of the system of revelation in all its parts and 
hearings, and to be enabled to comply with all its require- 
ments, is both the duty and the interest of every mah. 
But, in order to this attainment, there must be acquired a 
certain habit of thinking and of meditating. In vain does 
a person turn over whole volumes, and attempt to peruse 
catechisms, bodies of divinity, or even the Scriptures them- 
selves,-^he can never comprehend the depeadencies, con- 
nexions, and bearings of divine truth, and ffll facts they 
explain and illustrate, unless he acquire a habit of arrangin|r 
ideas, of laying down principles, and deducing conclusions* 
But this habit cannot be acquired without a continued series 
of instructions, especially in the early part of life, accom^ 
panied with serious attention and profound application. 
For want of such prerequisites the great body of Christians 
do not reap half the benefit they otherwise might from the 
preaching of the gospel ; and, ** when for the time they 
ought to be teachers of others, they have still need that one 
teach them again, which be the first principles of the oracles 
of God.*' " Hence it is," says a celebrated preacher, " that 
the greatest part of our sermons produce so little fruit, be- 
cause sermons are, at least they ought to be, connected 
discourses, in which the principle founds the consequence, 
and the consequence follows the principle ; all which sup* 
poses in the hearers a habit of meditation and attention. 
For the same reason, we are apt to be offended when any- 
body attempts to draw us out of the sphere of our prejudices, 

, and are not only ignorant, but ignorant from gravity, and 
derive, I know not what glory from our own stupidity. 
Hence it is^ that a preacher is seldom or never allowed to 
Moar in his sermons, to rise into the contemplation of some 
lofty and rapturous objects, but must always descend to the 
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fifst principlet of reli^on, as if he preached for the fint 
time, or as if his aaditors for the first time heard. Hence 
oar preachers seem to lead us into obscure paths, and to 
lose us in abstract speculations, when they treat of some of 
the attributes of God, such as his faithfuinees, bis love of 
order, his regard for his intelligent creatures. It is owing 
to this that we are, in some sense, well acquainted with 
some truths of religion, while we remain entirely ignorant of 
others. Hence also it is, that some doctrines which are true 
in themselves, demonstrated in our Scriptures, and essential 
to religion, become errors, yea, sources of many errors in our 
mouths, because we consider them only in themselves, and 
iiot in connexion with other doctrines, or in the proper 
places to which they belong in the system of religion/' 

Were we then, without delay, to set on foot plans of uni- 
versal instruction, on a rational principle— were the young 
generation to be universally trained up in rational exercises 
and habits of reflection, first at infant schools, and after- 
ward at seminaries of a higher order, conducted on the 
same intellectual principle, and this system of tuition con- 
tinued to the age of manhoodj we should, ere long, behold 
« wonderful change in the state of society, in the intelligence 
of the Christian people, and in the illustrations of religion, 
which would be introduced into the pulpit. We should 
behold thousands of intelligent worshippers crowding our 
religious assemblies, with minds prepared for receiving 
instruction,, and eagerly listeiiing% to arguments and illus- 
trations in reference to the most sublime and important 
subjects. - We should behold our preachers explaining the 
first principles of religion with such clearness and energy, 
that they should seldom need to recur to the subject, " soar- 
ing in their sermons," rising into " the contemplation of 
some lofty and rapturous objects^'-^isplaying the majesty 
and supremacy of God in the operations of his moral govem- 
otent among the nations, descanting on his glorious attri- 
butes, exhibiting his wisdom in the arrangements of nature 
and the movements of his providence, illustrating his omni- 
potence and grandeur from the glories of the firmament, and 
-the magnitude of the universe — directing their hearers 
to the contemplation of thcu works of his hand as illustrations 
of the declarations of his word-— demonstrating the truth 
of revelation from its powerful and beneficent effects — en- 
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fbfcing the holy tempers and the duties which nl&nam 
requires from every rational and scriptural motive— iUu»-> 
trating the effects of moral evil from the history of nation* 
and the miseries in which it has involved individuals and 
societies — expatiating on schemes of philanthropy for the 
improvement of mankind, and the conversion of the heathen, 
and displaying the love and mercy of God towards our race, 
and the connexions and bearings of ihe work of redemption, 
in its relation to the angelic tribes and other beings, and in 
its glorious and happy consequences on unnumbered multi- 
tudes of mankind, throughout the 9,geB of eternity. In such 
a state of Christian society we should have no dull monoto- 
nous preachers, skimming over the surface of an abstract 
subject, in a twenty minutes* sermon, and leaving their 
bearers as doll, and lifeless, and uninformed, as they found 
them ; but all our public services would be conducted with 
life, and energy, and pathos, and by men of sanctified dis- 
positions and enlightened understandings, <*not given to'* 
idleness and ** filthy lucre," but having their whole faculties 
absorbed in the study of the word, the ways, and the works 
of God. And, in order to expand the minds of the Chris- 
tian people, and to prepare them for listening with intelli- 
fence to such instructions, we should have Courses of 
•ectures on Natural History, Philosophy, Astronomy, aiul 
General History, attended by thousands of apxious inquirers, 
instead of the tetis which can now be induced to attend on 
such means of instruction. For knowledge, when it is 
clearly exhibited, and where a pr^ious desire has been 
excited for its acquisition, is a source of enjoyment to the 
human mind in every stage of its progress, from the yean 
of infancy to the latest period of mortal existence. . 

III. Such a diffusion of knowledge as that to which we 
have now adverted, would introduce a spirit of tolerance and 
moderation, and prevent the recurrence of those pertecvLtiont 
for conscience'' saJce, which have so much disgraced the world. 

It is a striking and most melancholy fact in the history 
of man, that the most dreadful sufferings and tortures ever 
felt by human beings, have been infiicted on account of 
differences of opinion respecting the dogmas and the cere- 
monies of religion. Men have been suffered to remain 
villains, cheats and robbers, deceitful, pr6fiigate and profane. 
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io inrade the territoriei of their ttnoffendin^ neiffbboan, to 
bam cities and towns, to lay waste provinces, and slaughter 
thousands of their fellow-creatures, and to pass with impu- 
nity ; while, in numerous instances, the most pious, upright, 
and philanthropic characters have heen hurried like criminals 
to stakes, gibbets, racks, and flames, merely for holding an 
opinion different from their superiors respecting a doctrine 
in religion, or the manner in which the Divine Being ousht 
to be worshipped. In the early ages of Christianity, under 
the emperor Nero, the Christians were wrapped up in the 
skins of wild beasts, and some of th^m in this state worried 
and devoured by dogs ; others were crucified, and others 
dressed in shirts made stiff with wax, fixed to axle trees, 
and set on fire, and consumed in the gardens at Rome. 
Such dreadful persecutions continued under the heathen 
emperors, with a few intervals, to the time of Constantine, 
a period of more than two hundred and thirty years. It 
might not be so much to be wondered at that pagans should 
persecute the followers of Christ ; but it was not long before 
pretended Christians began to persecute one another on 
account of certain shades of difference in their religious 
opinions. The persecutions to which the Waldenses and 
Albigenses were subjected by the popish church, the strang- 
ling and burning of supposed heretics, and the tortures 
inflicted on those suspected of favouring the doctrines of 
Protestantism by the Spanish Inquisition — a court whose 
history is written in flames, and in characters of blood, — 
exhibit a series of diabolical cruelties, the recital of which 
is enough to make ** the ears of every one to tingle,** and to 
make him feel as if he were degraded in belonging to a race 
of intelligences capable of perpetrating such dresulful enor- 
mities. 

Even in the British isles such persecutions have raged, 
and such cruelties have been perpetrated, and that, too, in 
the name of the benevolent religion of Jesus Christ. In 
our times, the more appalling and horrific forms which per- 
secution formerly assumed have been set aside by the civil 
laws of our country, but its spirit slill remainsy and manifests 
itself in a variety of different shapes. What other name 
can be given to a power which prevents a numerous and 
respectable body of men from holding certain civil offices 
tata emoloments, because ^ey do not belong to an estab- 

£e 
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Jiflhed church, and yet compels them to eontiftuts to the 
maintenance of the ministers of that church, although thej- 
do not recognise them as their religious instructers ! that 
denies to a dissenter, or his children, the privilege of bein^ 
interred in what is called consecrated ground, and refuse 
to allow a bell to be tolled at their funerals ?-T-that, in Scot- 
land, prevents a person, however distinguished for moral 
qualifications and intellectual acquirements, from being eli- 
gible as teacher of a parochial school, if he is not connected 
with the established church 1 and in many other ways 
attempts to degrade thousands of individuals on account of 
their thinking and acting according to the dictates of their 
consciences 1 It is true, indeed, that fires, and racks, and 
tortures, and gibbets, and thumb-screws are no longer 
applied as punishments for differences of opinion in religion, 
for the strong hand of the civil law interposes to prevent 
.them. But were no such power interposed, ^be principle 
which sanctions such deprivations a^ those now mentioned, 
if carried out to all its legitimate consequences, might soon 
lead to as dreadful persecutions as those which have 
already entailed indelible disgrace on the race of man. 

Such a spirit of intolerance and persecution is directly 
opposed to every rational principle, to every generous and 
humane feeling, to every precept of Christianity, and to 
every disposition inculcated by the religion of Jesus. It is 
the height of absurdity to enforce belief in any doctrine or 
tenet, by the application of physical power^ for it never can 
produce the intended effect ; it may harden and render 
persons more obstinate in their opinions, but it can never 
convey conviction to the understanding. And if men had 
not acted like fools and idiots, as well as like demons, 
such a force, in such cases, would never have been 
applied. And, as such an attempt is irrational^ so it is 
ertminal in the highest degree, to aim at producing convic- 
tion by the application of fiames, or by the point of the 
sword ; being at direct variance both with the precepts and 
the practice of the Benevolent Founder of our holy religion. 

We have, therefore, the strongest reason to conclude, 
that were the light of science and of Christianity univer- 
sally diffused, the hydra of persecution would never dare, in 
any shape, to Uft up its heads again in the world. As it 
was during the dark ages that it raged in it|i most horrific 
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ibfms, 80 the light of intelligence would force it back to the 
infernal resions whence it arose, as the wild beasts of the 
forests betide themseWes to their dens and thickets at the 
approach of the rising sun. Wherever reason holds its 
ascendency in the mind, and the benevolence of Christianity 
is the great principle of human action, persecution will 
never be resorted to, either for extirpating error or enfor- 
cing belief in any opinions. An enlightened mind will at 
once perceive, that in punishing erroneous opinions by fines, 
imprisonment, racks, and flames, there it no/Uneta between 
the punuhmerU and the supposed crime. The crime is a 
mental error, but penal laws have no internal operation on 
the mind, except to exasperate its feelings against the 
power that enforces them, and to confirm it more strongly in 
the opinions it has embraced. Errors of judsment, whether 
religious or political, can only be overturned by argumentB 
and calm reasoning, and all the civil and ecclesiastical des- 
pots on earth, with all their edicts, and bulls, and tortures, 
will never be able to extirpate them in any other way. For 
the more that force is resorted to to compel belief in any 
system of opinions, the morewilHhe mind revolt at such an 
attempt, and the more will it be. convinced, that such a sys* 
tern is worthless and untenable, since it requires such irra- 
tional measiires for its support. It can only tend to produce 
dissimulation, and to increase the number of hypocrites and 
deceivers. An enlightened mind will also perceive, that 
such conduct is no less irreligioue than it is irrational ; for, 
where persecution begins reliffion ends. Religion proclaims 
*' peace on earth and good-will to men ;'* all its doctrines, 
laws, and ordinances are intended to promote the happiness 
of mankind, both in *' the life that now is and that which is 
to come." But actions which tend to injure men in their 
|>ersons, liberty, or property, under the pretence of convert- 
ing them from error, must be directly repugnant to the spirit 
of that religion which is *<pure and peaceable, gentle, and 
easy to^ be entreated," and to the character of that benevo- 
lent Being whose ** tender mercies are over all his works.'* 
If our religion required for its establishment in the world the 
infliction of civil pains and penalties on those who oppose 
it, it would be unworthy of being supported by any rationsJ 
beinf ; and it is a sure evidence that it is not the genuine 
loligion of thtf Bibtey but enot and hnman inventions, under 
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ib» mask of GhiUtianity, that are intended to be establiihetfv 
when such means are employed for its propagation and 
■opport. It requires very little reflection to perceive, thai 
xeligion does not consist in mere opinions or ceremonial 
observances, but in the cultivation and exercise of those 
heavenly virtues and dispositions which tend to cement the 
fitraily of mankind in brotherly affection, and to prepare 
them for the intercourses and employments of the celestial 
world ; and if these are wanting or disregarded, religion 
becomes a mere inanity, and Jt is of little consequence what 
opinions men profess to entertain respecting it. 

In short, in an enlightened state of society, men would be 
disposed to allow the utmost freedom of thought on every 
subject not inconsistent with the good order of society, and 
would nevertheless hold the most friendly intercourse with 
each other. They would clearly discern that the best way 
to reclaim the vicious, and to convert the erroneous, is, not 
to rail and to threaten, but to be affable and gentle, to bring 
forward cogent arguments, and ** in meekness to instruct 
those who oppose themselves to the truth.", They would 
see that many of those opinions and dogmas, in regard to 
religion, which have created heart-burnings and dissensions, 
are comparatively of trivial importance, — ^that the doctrines 
in which all Christians agree are much more numerous, and 
of far greater importance, than those about which they 
differ,*— that there are subjects on which the limited facuf* 
ties of human beings are unable to form any clear or deci- 
sive opinions, — that the mind must form its opinions in 
accordance with the limited or the expansive range of its in- 
tellectual vision, — ^that where its mental view is narrow and 
confined, its conclusions must be somewhat different from 
those which are deduced by a mind qualified to take in a 
more extensive field of vision, — ^that the philosopher whoae 
mind takes in at a grasp the. general system of the world* 
and the diversified phenomena of the universe, must have 
ideas and modes of thinking materially different from those 
of the peasant, whose views are limited chiefly to the con- 
ges of his parish, and the objects immediately around him, 
— 4hat there are few men vnlfuUy erroneous, and that igno- 
rance and vice are the principal causes of false and unten- 
Md opinions, — that due allowance ought always to be made. 
fiiK educational biases^ local piejodioea, sodal influanc*^ and 
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the range of thought to which individuals have heen accus- 
tomed, — ^that the exercise of love towards God and man is 
of infinitely greater importance than mere coincidence in 
opinion, and that a complete unanimity of opinion on every 
subject is not to be expected in the present state, perhaps not 
even in the fiiture world. Were such considerations taken 
into account (and they would be all recognised in an en- 
liffhtened state of society), those contentions and animosities 
which now rankle in the Christian church, and separate the 
different sectaries, would be laid to rest, persecution in every 
shape would be held in universal abhorrence, and peace, 
moderation, and candour would distinguish the niends 
of religion and all classes of society. 

IV. — ^A universal diffusion of knowledge would vanquish 
the antipathies of nations, and tend to produce union and 
harmony among mankind, 

** God hath made of one blood all nations of men, for to 
dwell on all the face of the earth." But although they are 
all the offspring of one Ahnighty Being, and descended from 
one original human pair, they have hitherto lived, for the 
most part, in a state of strife and variance, of contention 
and warfare. The history of the world contains little else 
than details of the dissensions of nations, the feuds of chief- 
tains, ** thd tumults of the people," the revolutions of em- 
pires, and the scenes of devastation and carnage which have 
followed in their train. If we go; as far back in our re- 
searches as the earliest historical records can carry us, wo 
shall find that wars have prevailed, almost without inter- 
mission, in eveiy age, in every country, and among every 
tribe. No sooner has one series of battles terminated than 
preparations have been made for another; and in such 
contests magnificent cities have been tumbled into ruins, 
provinces desolated, kingdoms rent asunder, and thousands 
of thousands of human beings slaughtered with all the 
ferocity of infernal demons. It is not beyond the bounds 
of probability to suppose that, in those scenes of warfare, 
the eighth part of tne human race, in every age, has been 
destroyed, or a number of mankind amounting to nearly 
twenty thousand nUUions, which is equal to twenty-five times 
the number of inhabitants at present existing in the world. 
And the leaders in soeh diabolical exploits, so hi finm 
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Mpenting of their atrocities, have generally been disposed to 
glory in their crimes. 

Hence the jealousies, the antipathies, and the hatred 
which have sabsibtcd, and which still subsist, between 
neighbouring nations. The Turks hate the Greeks, and, 
as far as in their power, inflict upon them every species 
of cruelty end injustice. The Chinese hate the Europeans, 
cheat them if they can, and pride themselves in their fan- 
cied superiority over all other nations. The Moors of 
Africa hate the negroes, plunder their villages, and reduce 
them to slavery : the King of Dahomy wages almost con- 
tinual war with neighbouring tribes, and adorns the walls 
of his palace with the sculls of prisoners taken in battle. 
The Algerines and the emperors of Morocco live in a state 
of continual warfare with Christian nations, seise oppn 
their ships, and reduce their crews to slavery. The Monw 
eaboesy who inhabit the inland parts of Malacca, live at 
variance with all around them, and never fail to set fire to 
the ripeninnrgrain in every field that is unprotected and un- 
enclosed. The Arabians are set against every other nation* 
and roam through their deserts, attacking caravans and 
travellers of every description. The inhabitants of one 
part of New- Zealand are almost in a continual state of en« 
mity against those of another, and the natives of almost 
every island in the Indian and Pacific Oceans, if not en- 
gaged in actual contests, are in a state of warlike attitude 
with regard to each other. Even nations advanced to high 
degrees of civilization are found indulging the meanest and 
most unreasonable jealousies and antipathies in relation to 
one another. The French and. the English, whom nature 
has separated only by a narrow channel of the sea, and who 
are distinguished above all other nations for their discov- 
eries and improvements in the arts, have, for centuries, 
fostered a spirit of jealousy and rivalship which has pro- 
duced political animosities, hatred, wars, and ruin to the ' 
financial and commercial interests of both nations. During 
the wars which succeeded the French revolution, this spint 
of hatred and enmity rose to such a pitch, that a large por- 
tion of each nation would have, with pleasure, beheld the 
other hurled with fury into the infernal regions.* 

* During the wars alluded to, a gentleman (conversinr wiUi 
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f ti tbiBre no protpect, then* that such antipathiei shall 

«Ter be extirpated, and harmony restored to the distracted 
I nations ? Shall the earth be for ever swept with the besom 

I of destruction ? Shall war continue its ravages without in* 

I termissionl Shall hatred still rankle among all nations, 

and Peace neVer wave its olive-branch over the world ? Are 
we to sit down in hopeless despair that a union amonff the 
nations will ever be effected because wars have continued 
since the beginning of the world 1 , No : we have no reason 
to despair of ultimate success when the moral machinerf 
calculated to effectuate the object shall be set in motion. 
Ae ignorance it the parent of vice, the nurse of pride, ava- 
rice, ambition, and other unhallowed passions, from which 
wars derive their briffin, so, when the strong>holds of igno- 
rance shall be demolished, and the light of intelligence shall 
ahed its influence over the world, and the opposite principles 
of humility, moderation, and benevolence shall pervade the 
minds of men, the foundations of the system of warfare will 
be shaken, and a basis laid for the establishment of universal 
peace. However long the ravages of war have desolated 
and convulsed the world, it is announced in the decree of 
heaven that a period shall arrive **when wars shall cease 
unto the ends of the earth ;*' and the era when warriors " shall 
beat their swords into ploughshares, and their spears into 
proning-hooks, and learn the art of war no more,*' is coeval 
with the period foretold in ancient prophecy, when "the 
knowledge of the Lord shall cover the earth, and when aU 
shall know him from the least to the greatest." 

Knowledge has a tendency to unite the hearts of all who 
are engaged in its pursuit : it forms a bond of union among 
its votaries more firm and permanent than that which unites 
princee and statesmen, — especially if it is conjoined with 
Christian principles and virtuous dispositions. Congeniality 
of sentiments and similarity of pursuits gradually weaken 

the author on the subject), who was uttering the most virulent 
invectives agamst the French, concluded by saying, " After all, 
I wish no great evil to the French ; / only wish thev were all steely 
landed in heaoeriy' plainly intimating that he considered them un- 
worthy to live upon the earth, and that the sooner they were cut 
off from it, ana sent to the other world, so much the better, 
whether their fate should be to dwell in the shades of Tartarus or 
the abodes of Elysium. 



^ 



333^ OBMXRAL BffFVSION OF KNOWLEimV. 

the force of vulgar prejadtces, and tend to demolteh those 
barriers which the jealousies of nations have thrown around 
each other. True philosophers, whether English, Swedish, 
Russian, Swiss, German, or Italian, maintain an intimate 
and affectionate correspondence with each other on every 
subject of literature and science, notwithstanding^ the antipa- 
thies of their respective nations. During the late long-con- 
tinued and destructive warfare between the French and 
English, which was carried on with unprecedented hostility 
and rancour, the naturalists, mathematicians, astronomers, 
and chjrmists of the two countries held the most friendlv 
correspondence in relation to the subjects connected with 
their respective departments, in so far as the jealousies of 
their pohtical rulers would permit. In the commuBicatimie 
of the French and English philosophers respecting the pro- 
gress of scientific discovery we find few traces of nationality, 
and should scarcely be able to learn from such communica- 
tions that their respective nations were engaged in warfore, 
unless when they lament the obstructions which interrupted 
their regular correspondence, and their injurious effects on 
the interests of science. It is a well-known fiikct that, 
during the late war, when political animosities ran so high, 
the National Institute of France announced prizes for the 
discussion of scientific questions, and invited the learned in 
other nations, not even excepting the English, to engage in 
the competition ; and one of our couiitrymeo, Sir Humphray 
Davy, actually obtained one of the most valuable and dis- 
tinguished of these honorary awards. 

When knowledge is conjoined with a recognition of the 
Christian precept, ** Thou shalt love thy neighbour as thy- 
self,*' its possessor will easily be made to enter into such ccm- 
siderations as the following, and to feel their force : — ^That 
all men, to whatever nation or tribe they belong, are the 
children of one Almighty Parent, endowed with the same 
corporeal organs, the same intellectual powers, and the 
same lineaments of the Divine image— that they are subject 
to the same animal and intellectual wants, exposed to the 
same accidents and calamities, and susceptible of the same 
pleasures and enjoyments — ^that they have the same capaci- 
ties for attaining to higher degrees of knowledge and felicity^ 
and enjoy the same hopes and prospects of a blessed immor- 
tality-~that God distnbutes among them all thousands of 
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^«liefitfi» embellUhing thtir habitoUoni with the Mm* raval 
beautieif causing the Mme sun to enliffhten them, the same 
▼ital air to make their lungs play, and the same rains and 
dews to irrigate their ground, and ripen their fields to har* 
▼est — ^that they are all capable of performing noble achieve- 
nents, heroic exploits, vast enterprises ; of displaying illus- 
trious virtues, and of making uiportant discoveries and 
improvements — that they are all connected together by 
numerous ties and relations, preparing for each other the 
bounties of Nature and the productions of art, and convey- 
ing them by sea and land from one country to another ; one 
uation furnishing tea, another sugar, another wine, another 
•ilk, another cotton, and another distributing its manufn&> 
tures in both hemispheres of the globe— in snort, that they 
are all under the moral government of the same Omnipotent 
Being, who **hath made of one blood all nations of men to 
dwell on the face of all the earth, who hath determined the 
boundaries of their habitations,*' who carries them yearly 
around the centre of light and heat, and who ** gives them 
rain from heaven and fruitful seasons, filling their hearts 
with food and gladness.*' How various, then, the ties, how 
sacred and indissoluble the bonds, which should unite men 
of all nations I Every man, whether he be a Jew or a Oreeky 
a Barbarian or a Scythian, a Turk or a Frenchman, a Oer^ 
man or a Swede, a Hottehtot or an Indian, an Englishman 
or a Chinese, is to be considered as our Idnsman and our 
brother, and, as such, ought to be embraced with benevolence 
and affbction. In whatever region of the globe he resides, 
whatever customs or mamiers he adopts, and to whatever 
religious system he adheres, he is a member of the same 
family to which we all belong. And shall we feel indifferent 
to our brethren, shall we indulge resentment and hoatility 
towurds them, because the^ are separated from us by a river, 
by a channel, by an arm of the sea, by a range of mountains, 
or by an arbitrary line drawn by the jealousy of despots, or 
because their government and policy are different from ours 1 
Ought we not, on the contrary, to take a cordial interest in 
every thins that concerns them-^o rejoice in their pros* 

Krity, to nel compassion on account of the ravages, deso- 
ion, and misery which error and folly, vice and tyranny 
may have produced among them ; and to alleviate, to the 
Utmost of our power, the misfortunes and oppressions under 
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wluch they groan ? Reason, aa well aa Chriatianity, ipanw 
at that narrow-minded patriotism which confines its regards 
to a particular country, and would promote its interests by 
any means, although it should prove injurious to every other 
nation. Whatever tends to the general good of the whole 
human family will ultimately be found conducive to tha 
prosperity aiid happiness of every particular nation and 
tribe ; while, on the other hand, a selfish and ungenerous 
conduct towards other communities, and an attempt to injure 
or degrade them, will seldom fail to deprive us of the bene* 
fits we wished to secure, and to expose us to the evils we 
intended to avert. Such appear in fact to be the principles 
of Ood*s moral government among the nations, and such the 
sanctions by which the laws of natural justice are enforced. 
Were such sentiments universally recognised and appre- 
ciated, the antipathies of nations would speedily be van* 
quished, and union and harmony prevail among all the kin- 
dreds oif the earth. And what a multitude of advantages 
would ensue — ^what a variety of interesting scenes would be 
presented— what an immense number of delightful assoda* 
tions would be produced, were such a union effected amonff 
mankind ! Were men over all the globe living in peace and 
harmony, every sea would be navigated, every region ex- 
plored, its scenery described, its productions collected, its 
botanical peculiarities ascertained, and its geological strao* 
ture investigated. The geography of the globe would be 
brouffht to perfection; its beauties, harmonies, and sub- 
limities displayed, and the useful productions of every clime 
transported to every country, and cultivated in every land. 
Science would, of course, be improved, and its boundaries 
enlarged ; new physical facts would be discovered for con- 
firming and illustrating its principles, ahd a broad foundiUion 
laid for carrying it to perfection. While, at present, every 
traveller in quest of scientific knowledge in foreign lands is 
limited in his excursions, and even exposed to imminent 
danger, by the rancour of savage tribes and the jealousy of 
despotic governments — ^in such a state of things, every 
facility would be given to his researches, and all the docu- 
ments of history, and the treasures of nature and art, laid 
open to his inspection. He would be conducted, as a friend 
and brother, through every city and rural scene ; the pro- 
osisei of arts and manufiu^uiea, the cariosities of Dat«e> 
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«nd the aichW«8 of litaratare and science, would be laid 
open to his view ; and he would return to his native land 
loaded with whatever is curious and useful in nature and 
art, and enriched with new accessions to his treasures of 
knowledge. The knowledge and arts of one country would 
thus be quickly transported to another ; agricultural, manu- 
facturing, and mechanical improvements would be gradually 
introduced into every region ; barren wastes would be cul- 
tivated, forests cut down, marshes drained, cities founded, 
temples, schools, a9d academies erected, modes of rapid 
communication between distant countries established, mu- 
tual interchanges of affection promoted, and **the once 
barren deserts made to rejoice and blossom as the rose." 

We should then behold the inhabitants of distant coun- 
tries arriring on our shores— not with tomahawks, clubs, 
spears, muskets, and other hostile weapons, but with the 
symbols of peace and the productions of their respective 
climes. We should behold the Malayans, the Chinese, the 
Cambodians, the Burmese, the Persians, and the Japanese, 
unfurling their banners on our coasts and rivers, unloading 
their cargoes of tea, coffee, silks, nankeens, embroideries, 
carpets, pearls, diamonds, and gold and silver ornaments and 
utensils — traversing our streets and squares in the costume 
of their respective countries, gazing at our shops and edifices, 
wondering at our manners and customs, mingling in our 
assemblies, holding intercourse With our artists and philoso- 
phers, attending our scientific lectures and experiments, 
acquiring a knowledge of our arts and sciences, and return- 
ing to their native climes to report to their countrymen the 
information they had received, and to introduce among them 
our discoveries and improvements. ** We should behold the 
tawny Indians of Southern Asia forcing their way up its 
mighty rivers in their leathern canoes, to the extremities of 
the north, and displaying on the frozen shores of the icy 
sea the riches of the Ganges ; the Laplander covered with 
warm fiir arriving in southern markets, in his sledge drawn 
by rein-deer, and exposing for sale the sable skins and furs 
of Siberia; and. the copper-coloured American Indian tra- 
versing the Antilles, and conveying from isle to isle his gold 
and emeralds." We should occasionally behold numerous' 
caravans of Arabians, mounted on their dromedaries and cam- 
els» and tribev of Taitais, Bedotdns, and Moors visiting the 
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dhrilizod coantries of Earope, laden witb the rarities a&d 
riches of their respective countries, admiring the splendour of 
our cities and public edifices, leaminff our arts and manufac- 
tures, acquiring a knowledge of our literature and sciences, 
purchasing our commodities, procuring specimens of our 
philosophical instruments, steam-engines, and mechanical 
powers-— inviting agriculturists, artists, mechanics, teachers, 
ministers of religion, mathematicians, and philosophers, to 
settle among them, for the purpose of improvmg their system 
of husbandry, rearing cities, towns, and villages, dissemi- 
nating useful knowledge^ and introducing the arts an<F 
enjoyments of civilized society — at the same time inviting 
them to contract marriages with their sisters and daughters, 
and thus, by new alliances, to reum/e the branches of the htiman 
family^ which, though descended from one common parent, 
have been so long disunited, — and which disunion, national 
prejudices and antipathies, as well as climate and com- 
plexion, have tended to perpetuate. And, while we were 
thus instrumental in imparting knowledge and improvements 
to other nations, we ourselves should reap innumerable 
advantages. Our travellers and navigators, into whatever 
regions they might wish to penetrate, would feel secure from 
every hostile attack, and would recognise in every one they 
met a friend, and a brother, ready to relieve their necessities, 
to contribute to their comfort, and to direct them in their 
mercantile arrangements and ^scientific researches. Our 
merchants and manufacturers would find numerous empo- 
riums for their goods, and new openings for commercial 
enterprise, and would import from other countries iiew con- 
veniences and comforts for the use of their countiymen at 
home. 

From such friendly intercourses we should leam^ more 
particularly than we have yet done, the history of other 
nations, and the peculiar circumstances in which they have 
existed, particulnrly of those tribes which have been con- 
sidered as moving beyond the range of civilized society. All 
that we at present know of the history of many fbreign na- 
tions consists of a few insulated sketches and anecdotes, 
picked up at random by travellers who passed only a few 
days or weeks in the countries they describe, who were 
beheld with suspicion, and were imperfectly acquainted 
with the languages of the inhabitants. But, from a ^miliar 



fod coofidential intcfconne, we should become acquainted 
with the whole series of their history, so far as it is known, 
which might not only be curious and interesting in itself, 
but might throw a light on the records of other nations, on 
the facts of sacred history, and on the general history of the 
world. We might thus know something of the circnm« 
stsinces which attended the early <2t>per»on of mankind, — ^the 
motives which determined each tribe to choose its separate 
habitation in an unknown region, and which induced them 
to cross unknown arms 'of the sea, to traverse mountains 
which presented no path, and rivers which had not yet 
received a name, and whose commencement and termination 
were alike unknown^ The information which distant tribes 
vefuse us, when we approach them like warlike adventurers 
or ambitious merchants, would be freely communicated, 
when we oaingl^ with them as £riends and benefactors, and 
especially, a&r we had been instrumental in meliorating 
their physical and moral condition, and in c<HnmuniGating 
to them our improvements. 

And, in the name of all ,that is sacred and benevolent, 
what should hinder such harmonious and affectionate inter- 
courses between nations from being universally realized 1 
Are we not all brethren of one family 1 Have we not all 
i>ne Father 1 Has not one God created us ? Does not the 
same planet support us, and the same atmosphere surround 
us,1 Does not the same sun cheer and enlighten usi 
Have we not the same physical organization, the same men- 
tal powers, and the same iinmortal destination? And is it 
not the interest of every individual of the human family that 
such a friendly intercourse should be established ? Are there 
any insuperable obstructions, any impatsabU barriers, any 
9iatur(UmpoasiInlitie*t that prevent such a union among the 
nations 1 No,-^knowledge, combined with moral principle 
and true religion, if universally diffused, would speedily 
effectuate this wonderful transformation. Enlighten the 
understandings, direct the moral powers of man, extend the 
knowledge of Christianity through the world, and a broad 
foundation will be laid for universal improvement, and Mnt- 
teraal frund^hip among all nations. 

But, in order that We may bo instrumental in preparing 
the way for so desirable an event, our conduct towards othetf 
nation^ and particularly towards uncivilized tiibes» must be 

Ff 
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YMy differmt firom whtt H ha« generallj been in the ngem 
that are past. We must become, not the plondoTen and 
destroyers, buttheinstractersand the benefactors of mankind. 
Instead of sending forth the artillery of war, for the subja- 
tfation of distant nations, we must uniformly display the 
banner of love and the branch of peace ; instead of despatch- 
ing crowds of needy adventurers, firod with the cursed lore 
of gold, to plunder and to kill, like the Spaniards in their 
conquest of Mexico and Peru, — we must send forth armies 
of enlightened benefactors, to traverse the benighted nations, 
to carry the knowledge of divine truth within the region of 
pagan darkness, to impart to them the blessings of instruc- 
tion, and the comforts and conveniences of civilized Iif«^ 
Instead of landing on their shores swords and spears and 
musketry, — ^ploughshares, pnining-hooks, and every other 
agricultural implement must be plentifully supplied to all 
the inhabitants. Instead of carrying into slavery their chil- 
dren and relatives, and imbittering their lives with cruel 
treatment, like the Spaniards and the Portuguese, in refei^ 
ence to the African negroes, we must proclaim ** liberty to 
the captives, and the opening of the prison-doors to them 
that are bound." In shorty our conduct must be almost 
diametrically opposite to that which political intriguers have 
generally pursued towards other states, if we would promote- 
union among the nations. Our selfishness must be changed* 
into beneficence, our pride into humility, our avarice into 
generosity, and our malignity into kindness and benevo- 
lence. Kindness and benevolent attentions will sometimes 
subdue even the most ferocious animals, and will seldom 
foil to soften the breasts of the most savage pe<^ie, and to 
win their affections. There is scarcely an individual within 
the range of the human species, or even within the range of 
animated nature, but is susceptible of the impressions of 
love ; and if such principles and affections were to direet the 
future intercourses of nations^we might expect, ere long, to 
behold the commencement of that happy era when ** the 
wilderness and solitary place shall , be glad, when nation 
shall no longer lift up sword against nation, when nghteoua- 
ness and praise shall spring forth before all the nations, and 
when there shall be nothing to hurt or destroy" among all 
the families of the earth. 
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- y.-^A ^nenl difiUiion of knowledge would be one gen* 
•ral means of promoting union in the Shrisiian Church. 

It is a lamentable Ik^ that throughout the whole world, 
theie is no system of religion the votaries of which are 
subdivided into so many sects as those who profess an 
adherence to the Christian faith. Within the limits of 
Great Britain there are perhaps not much fewer than a 
hundred different denominations of Christians belonging to 
the Protestant church. We have Calvinists, Arminians, 
Baxterians, Antinomians, Arians, and Unitarians, Episco- 
palians, Presbyterians, Methodists, Baptists, and Inde- 
pendents, — Seceders, Brownists, Sandemanians, Quakers, 
Moravians, Swedenborgians,' Millenarians,, Sabbatarians, 
Universalists, Sublapsarians, Supralapsarians, Dunkers, 
Kilhamites, Shakers, dbc. Of some of these there are sev* 
tral subdivisions. Thus, there are three or four denomina- 
tions of Seceders, four or five of Baptists, three or four of 
Methodists, and two or three of Glassites or Sandemanians. 
Most of these denominations recognise the leading truths 
of divine revelation, — ^the natural and moral attributes of 
the Deity, — ^the fall of man, — ^the necessity of a Saviour,—- 
the incarnatioti of Christ, — the indispensable duty of faith 
in him for the remission of sins,— the necessity of regen- 
eration, and of holiness in principle and practice, — the obli- 
gation of the moral law,~^the doctrine of a resurrection 
nom the dead, and of a future state of rewards and punish- 
ments, — ^in shc0t, every thing by which Christianity is dis- 
tinguished from Mohammedanism, pagan idolatry, and all the 
other systems of religion that prevail in the world. Yet, 
while agreeing in the leading doctrines of the Christian 
faith, they continue in a state of separation from each other, 
as if they had no common bond of union, and, as rival sects, 
are too frequently in a state of alienation, and even of open 
hostility. The points in which they differ are frequently so 
minute as to be incapable of being accurately defined, or 
rendered palpable to an impartial inquirer. Where the dif- 
ference is most apparent, it consists chiefly in a diversity of 
omnion respecting such questions as the following > 
Whether the election of man to eternal life be absolute or 
oonditioMtl,^whetherphrist died for the sins of the whole 
world, or only for a limited number, — whether there be a 
gradtttion or an equality among the ministers of the Chris- 
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tiui cfaoich, — ^whether erery particular society of Chriftiaiiv 
has power to regulate its own affairs, or daght to be in sob* 
jection to higher courts of judicature, — whether the orii- 
nance of the Lord's Supper should be leceiyed in the poe« 
ture of sitting or of kneeling, — ^whether Baptism should be 
administered to infants or adults, or be performed by dipping^ 
•or sprinkling, dec. Such are some of the points of dispotei 
which have torn the Christian church into a number of 
shreds, and produced among the difl^«nt eectaries mutual 
jealousies, recriminations, and oontenlaons. When we odih 
aider the number and the importance of the leading ftcti 
and doctrines in which they all agree, it appears somewfaai 
strange, and even absurd, tiiat they should stand aloof firan 
each other, and even ascame a hostile attitude, on account 
of such comparatively trivial differences of opinion, espe- 
cially when they all profess to be promoting the same grand 
object, travelling to the same heavenly countiy, and ezpeety 
«re long, to sit down in harmony in the mansions above. 
The grand principles of human action, which it is the chief 
object of revelation to establish, and the precepts of mofuiity, 
which ought to govern the affections and conduct of every 
Christian, are recognised by all ; and why then should they 
separate from each other, and remain at variance on acooont 
of matters of ** donbtfiil disputation 1" 

The evils which flow from such a ^vided state of Chris- 
tian society are numerous, and much to be deplored. A 
sectarian spirit has burst asunder the > bonds of Christian 
love, and prevented that harmonious and affectionate inteiv 
course amon? Christians which is one of the chief enjoy- 
ments of social religion. It has infused jealousies, fanned 
the flame of animosity and discord, set friends, brethren,, 
and families at variance, and shattered even civil commu- 
nities into facttcNM and parties. It has kindled contentions 
and heart-barningB, 'produced envyiAgs, animosities, and 
hatred of brethren, burst asunder the stiongeet ties of natu- 
ral affection, and has led professed Christians to violate th» 
plainest dictates of humanity and of natural justice. It 
has excited a feverish zeal for the peculiarities of a sect» 
while the distinguishing features of Christianity have either 
been overlooked or trampled under foot. It has wasted 
money unnecessarily in erecting aeparate places of worships 
which might have been devoted to tne psomotion of the intei^ 
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Mts Of our common Chrutianity. It has eirea oomipted our 
very prayerst infased into them haman paMions, ana a spirit 
of party, and confined them to the narrow limits of our 
own sectf as if the Omnipotent, whom we profess to adoroi 
were biased by the same prejudices as ourselves, and dis- 
pensed his favours according to our contracted views« 
Could we fly with the swiftness of an angelic messenffef 
through the various assemblies convened on the Christian 
Sabbath, while they are offering up their prayers to heaven^ 
what a repulsive and discordant scene would present 
itself, when we beheld the leaders of certain sects confining 
their petitions to their oWU votaries, imploring a speciM 
blessing upon themselves, as if they were the cmef favour* 
ites of heaven, lamenting the errors of others, throwing out 
innuendoes against rival sects, taking credit to themselves 
as the chief depositaries of gospel truth, and thanking Ood 
for their superior attainments in Christian perfection I How 
unlike the noble, bonevolent, and expansive spirit which 
Christianity inculcates ! — Nay, the intolerance which the 
divisions of the Christian church have engendered has 
established Inquisitions for the purpose of torturing and 
burning- supposed heretics, — ^has banished, imprisoned, 
plundered, hanged, and committed to the flames, thousands 
and ten thousands, on account of their religious opiniona ; 
and many eminent characters, illustrious for piety and virtue, 
have fallen victims to such unchristian barbarities. 

In particular, the divisions and contentions of Christians 
have been one of the chief causes of the progress of in/^ 
idity* The truth and excellence of our religion can oiUy 
be exhibited to the world by its effects. And when, Instead 
of love, union, and harmony among its professors, we behold 
bitter envyings, schisms^ contentions, and animosities, there 
appears nothing to allure vicious and unthinking minds to 
examine its evidences, and to give it an impartial hearing. 
** First agree among yourselves,'* infidels reply, *' and then 
we will consider the truth and importance of your opinions.'* 
Such a mode of reasoning and conduct is indeed both absurd 
and unfair, when the genuine doctrines and requisitions of 
Christianity are clearly stated in its original records, and 
which they ought, to examine for themselves ; but it is a 
eircnmslance much to be deplored, that Christians, by their 
•eetarian animosities, should throw a stombling-bloek in 
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the way of fationftl iti^stigntion into the troths and foan^ 
dations of religion, and caase thousands to stumble and fall 
to their destruction. But what is perhaps worst of aU, it 
has greatly retarded, and still retards, the universal propa-> 
gation of Christianity through the worlds Something has 
uideed been efieeted, of late years, by vafious sections of 
the Christian church, in the difierent missionary enterpriser 
which they have conducted, in their separate capacities ; 
but it is not too much to affirm, that, had they acted in com- 
bination and in harmony, in the missionary cause, ten times 
more good would have been effected than has ever yet been 
accomplished. Besides, in our present mode of propagating^ 
the gospel among the heathen, we are, to a certain extent, 
sowing the seeds of those unhappy dissensions which have 
BO long prevailed among ourselves. And, therefore, till- the 
different religious denominations in this and other Christian 
lands .be brought into a more general and harmonious union, 
we cannot expect to behold a rapid and extensive propa£»- 
tion of priipi^ive Christianity throughout the pagan world. 

Such are some of the evils which a sectarian spirit hatf 
produced in the Christian Church. It is almost needless to 
say that they do not originate in the genius of the gospel, 
which is directly opposed to such a spirit, but in the Gorrup* 
tion of human nature, and the perversion of trae religion* 
They have their rise in tgnoraneey-^in ignorance both of the 
revelations of the Bible, considered as one whole, and of 
those truths of history, philosophy, and general science 
which have a tendency to liberalize and to' enlarge the ca* 
pacity of the humian mind. This ignoran'ce naturally teade 
to self-conceit, and an obstinate attachment to preconceived 
opinions and party prejudices, to attaching an undue import- 
ance to certain subordinate and favourite opinions, and 
overlooking the grand essentials of the Christian scheme ; 
and thus prevents the mind from expanding its views, andl 
taking a luminous and comprehensive survey of the general 
bearings and distinguishing features of the religion of the 
Bible. And if such .numerous and serious evils have fol- 
lowed from the divisions of Christians, it becomes an import- 
ant inquiry, whether they have ever been productive of ad- 
vantages sufficient to counterbalance such pernicious effects. 
Is an obscure question, in relation to chuich-goveniment, te 
be set in competition with Christian union! Is a aete* 
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pl^^riteal opinion about the sovereignty of 6od» and bit 
fOunseU during eti$mity past, to be obstinately maintained* 
although the strongest bonds of Christian love should 
thereby be burst asunder ? Is the rigid adherence to an 
(pinion respecting dipping or sprinkling in baptism, or the 
maintenance of a dogma in reference to the extent of 
Christie redemption, under pretence of bearing a testimony 
in behalf of Divine truth, to be considered as sufficient to 
counterbalance the numerous e?ils which have flowed from 
a sectarian spirit ? Can we suppose, that He whose law is 
hvcj who hath commanded us to ** keep the unity of the 
Spirit in the bond of peace,** and who hath declared, again 
and again, in the most explicit terms, ** By this shall all men 
know that ye are my disciples, if ye love one another ;'* are 
we to suppose that He will consider the maintenance of 
such opinions, under such pretences, as a warrant for the 
infringement of the law of charity, or the breach of Chris- 
tian union, or that he sets a higher value on btellectual 
subtleties and spciculative opinions, than on the practical 
Requisitions of his Word, and the manifestations of Christian 
temper and conduct ? To answer these questions in the 
affirmative would be little short of offering an insult to 
the King of Zion. Whatever is not so clearly revealed in 
Scripture that every rational and serious inquirer does not 
plainly perceive it to be truth or duty, can scarcely be sup- 
posed to be of such importance as to warrant the breach of 
the unity of the church. For the inspired writers, who were 
the vehicles of a revelation from heaven, can never be sup- 
posed to have used vague or ambiguous language in ex- 
plaining and enforcing matters of the first importance. 

If we consider the temper and conduct of many of those 
w)io are sticklers upon phrases, and zealous about matters 
of mere form, we shall be convinced how few beneficial 
practical effects are the result, of a narrow sectarian spirit. 
While they appear fired with a holy zeal lest the purity of 
divine ordinances should be tainted by unwashed hands, you 
will sometimes find them immersed in the grossest sensual- 
ities and immoralities of conduct. While they are severe 
sticklers for what they conceive to be the primitive form and 
order of a Christian church, you will not unfrequently find 
disorder reigning in their families, the instruction of their 
chiUren and servants neglected* and a sour and boisterous 



344 OENSRAt DITFU8I0N OF XNOWIJBDOE. 

•pirit manifested in ail their intBtboanea with their damefr* 
tics. Yea, you will find, in numerous instances, that they 
scruple not to practise /ram{« in the oourse of their business^ 
and that you can have less dependance on their promises 
than on those of the men of the world, who make no pr»« 
tences to religion. As an excellent writer has well ob- 
served, "An ardent temperament converts the enthusiast into 
a zealot, who, while he is laborious in winning proselytecr, 
discharges common duties very remissly, and is found to be 
a more punctilious observer of his creed than of his word. 
Or, if his imagination is fertile, he become^ a visionary, who 
lives on better terms with angels and with seraphs, than 
with his children, servants, and neighbours ; or, he is one, 
who, while he reverences the 'thrones, dominions, and 
powers' of the invisible world, vents his spleen in railing on 
qU * dignities and powers on earth.' *** 

What are the remedies, then, which may be applied for 
healing the unhappy divisions which have arisen in the 
Christian church 1 It is evident, in the first place, that we 
must discard the greater part of those human systems of 
divinity, and those polemical writings and controversies, 
which have fanned the flame of animosity, and which have 
so frequently been substituted in the room of the oracles of 
God. We must revert to the Scriptures as the sole stand- 
ard of every religious opinion, and fix our attention chiefly 
on those matters of paramount importance which are clearly 
revealed, which are obvious to every attentive reader, and 
which enter into the essence of the Christian system. For, 
to maintain that the Scriptures are not sufficiently clear and 
explicit in regard to every thing that has a bearing on the 
present comfort and the everlasting happiness of mankind, 
is nothing short of a libel on the character of the. sacred 
writers, and an indignity offered to Him by whose Spirit 
they were inspired. We must also endeavour to discard the 
" vain janglings," the sophistical reasonings, and the meta- 
physical refinements of the schools, and the technical terms 
of polemical theology, such as trinity^ kypostatical unitm^ 
sacrameniSf (fee, and, in our discussions, especially on mys- 
terious or doubtful subjects, adhere as nearly as possible to 
the language of the inspired writers. In particular, more 

* Natural Hist, of Enthusiasm, p. 14. 
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» Attention ought to be paid to the iinnifeitation of Chriitum 

^ tone, and the practice of Teligion, than to a mere cotneidence 

I of view with reprd to certain theoloffical dogmas. For it 

f is' eaiy to conceive, that a man may be animated by holy 

f principles and dispositions, although he may have an obscure 

f conception, or mav even entertain an erroneous opinion of 

I some of the doctrmes of religion ; and we know by expe- 

I rienee, that men may contend sealously for what are oon- 

I aidered orthodox doctrines, and yet be destitute of the spirit 

ixt religion, and trample on its most important practical 
lequirements. And were the apirit of our holy religion 
thorotoghly to pervade the difierent sections of the church — 
were Christian dfectum more generally maniiiBsted among 
all who bear the Christian name, and the practical injunc- 
tions of Christianity uniformly exemplified in their conduct, 
we should soon behold a general coincidence of opinion on 
every thing that can be deemed important in religion, and a 
mutual candour an4 forbearance, in regard to all subordinate 
opinions, that do not enter into the essence of religbn, and 
which ought to be left to the private judgment of every 
mauirer. 

But I entertain little hope that such measures will bo 
adapted, and an object so desirable accomplished, while so 
much ignorance still pervades the minds of the majority of 
Christians, and while the range of their intellectual views is 
so much contracted. It is only when the effects of a general 
diffusion of knowledge shall be more extensively felt, that a 
more general and coraial union of the Christian world is to 
be expected. Light in the understanding is the source of all 
reformations, the detecter of all evils and abuses, the cor* 
rector of all errors and misconceptions, and the stimulus to 
every improvement. It dispels the mists which prevented 
our distinct vision of the objects of our contemplation, dis- 
covers the stumbling-blocks over which we had fallen, points 
oiit the devious ways into which we had wandered, and 
presents before us every object in its just magnitude and 
proportions. The knowledge to which I allude consists, in 
the first place, in a clear and comprehensive view of the 
whole system of divine revelation, in all Its connexions and 
bearings, — and, in the next place, in an acquaintance with 
all those historical, geographical, and scientific facts which 
baFe a tendency to expand the capacity of the mind» and to 
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enlarge oar conceptions of the attribotee of God, and of ther 
ways of his providence. Wherever the mind is thoroughly 
enUghtened in the knowledge of such subjects, the tendency 
to bigotry and sectarianism will quickly be destroyed, and 
the partition walls which now separate the different sections 
of the church will gradually be undermined and crumble 
into dust. This might be illustrated from the very nature 
of the thing. A man whose mind is ahrouded in t^mpara-^ 
tive ignorance is like a person who lands on an unknown 
country in the dusk of the evening, and forms his opinion 
of its scenery and inhabitants from the obscure and limited 
view he is obliged to take of them during the course of & 
few hours, — ^while he whose mind is enlightened in every 
department of human and divine knowledge, is like one who 
has taken a minute and comprehensive survey of the same 
country, traversed its length and breadth, mingled with every 
class of its inhabitants, visited its cities, towns, and vil^ 
lages, and studied its arts and sciences, its laws, customs, 
and antiquities. The one can form but a very imperfect and 
inaccurate conception of the country he has visited, and 
could convey only a similar conception to others, — ^thc other 
has acquired a correct idea of the scene he has surveyed, 
and can form an accurate judgment of the nature, the tend* 
ency, and bearings of the laws, institu'Uons, and political 
economy which have been the subject of his investigations. 
So that the accounts given by these two visiters, of the same 
country, behooved to be materially different. The sectarian 
bigot is one who has taken a partial and limited view of one 
or two departments of the field of revelation^ who fixes his 
attention on a few of its minute objects, and who overlooks 
the sublimity and the grand bearings of its more magnificent 
scenery. The man of knowledge explores it throughout its 
length and breadth, fixes his eye upon its distinguishing 
features, and brings all the information he has acquired from 
other quarters to assist his conceptions of the nature, the 
bearings, and relations of the multifarious objects prtaented 
to his view. The luminous views he has taken of the lead* 
ing objects and design of revelation, and the expansive 
conceptions he has acquired of the perfections of Him by 
whom it was imparted, will never suffer him to believe 
that it is agreeable to the will of God that' a Christian society- 
should be rent asunder in the spirit of animosity, because 
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one party maintaiitB, for eraniple, that Upping is the true 
mode of performing baptism, and the other, that it should be 
administered by sprinklings while they- both recognise it as a 
divine ordinance, and symbolical of spiritual blessings, — or 
that such conduct can have a tendency to promote the gloTj 
of God, and the best interests of men. He can never 
believe that that incomprehensible Being who inbabiteth 
eternity, who superintends the affairs of ten thousand worlds, 
and who hath exhibited in his Word the way to eternal hfe in 
the clearest light, — should attach so great a degree of im- 
portance to such questions, that either the one party or the 
othUr should be copsidered as exclusive supporters of divine 
troth, while they infringe the law of Christian love, and for- 
bear ** to keep the unity of the spirit in the bond of peace.'* 
For, in reference to the example now stated, a few drops of 
water are equally a symbol or emblem as the mass of liquid in 
a mighty hver ; and to consider the Almighty as beholding 
with approbation such speculations, and their consequent 
effects, would be little short of affixing a libel on his moral 
character. The man of knowledge is disposed to view in the 
same light almost all the minute questions and circumstantial 
opinions, which have been the cause of separating the church 
of Christ into its numerous compartments. 

If we attend to facts, we shall find, that in ninety-nine 
cases out of a hundred, the man who is a violent party* 
partisan is one whose ideas run in one narrow track, and 
who has taken a veiy limited and partial survey of the great 
objects of religion. He is generally unacquainted with the 
range of history, the facts of science, the philosophy of 
nature, and the physical and moral state of- distant nations. 
His mind never ranges over the globe, nor contemplates the 
remote wonders of the Creator's empire. His reqding is 
chiefly confined to the volumes and pamphlets published by 
the partisans of his own sect ; he can run over the scriptures 
and arguments which support his opinions, like a racer in. 
his course, but, if you break in upon his train of thought, 
and require him to prove his positions as he goes along, he 
is at a stand, and knows not how to proceed. While he 
magnifies, with a microscopic eye, the importance of his own 
peculiar views, he almost overlooks the grand and- dis- 
tinguishing troths of the Bible, in which all true Christian* 
aie agreed. On the other hand, there is scarcely one in- 
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■tence out of a hnndrcd, of men whoM minds an thoroagiiljr 
imbued with the truths of science and revelation, bein^ tM 
violent abetters of sectarian opinions, or indulging in paitjr 
animosities ; for, knowledge and liberality of sentiments 
almost uniformly go hand in band. While we ought to 
recognise and appreciate every portion of divine tmi^ in so 
far as we perceive its evidence, — ^it is nevertheless the dictate 
of an enlightened understanding, that those truths which are 
o^ the first importance demand oar first and chief atteniioru 
Every controversy agitated among Christians on subjects 
of inferior importance, has a direct tendency to withdraw the 
attention from the great objects which distinguish the reve- 
lations of the Bible ; and there cannot be a more absurd or 
fatal delusion, than to acquire cortect notions on matters 
comparatively unimportant, while we throw into the shade, 
or but faintly apprehend, those truths which are essential to 
religion, and of everlasting moment. Every enlightened 
Christian perceives the truth and importance of this position ;. 
and were it to be universally acted upon, sectarian divisions 
and contentions would soon cease to exist ; for they have 
almost uniformly taken place in consequence of attaching 
too great a degree of importance to matters of inferior 
moment. 

Were the minds of the members of the Christian church, 
therefore, thoroughly enlightened, and imbued with the 
moral principles of the religion of Jesus, we should soon 
behold, amonff all denominations, a tendency to union, on 
the broad basis of recognising the grand essential truths of 
Christianity, which formed the principal subjects of discus- 
sion in the sermons of oar Saviour and his apostles — and a 
spirit of forbearance manifested in regard to all opinions on 
matters of inferior importance. Were this period arrived — 
and, from the signs of our times, its approach cannot be 
very distant—it would be attended with a train of the most 
glorious and auspicious effects. A merging of party dif- 
ferences, and a consequent union of enlightened Christians, 
would dissipate that spirit of triflin^f in religion by which so 
much time has been absorbed in discussing sectarian opin- 
ions, to the neglect of the great objects of the Christian 
faith ; for when trivial controversies are quashed, the time 
and attention they absorbed would be devoted to more 
sublime and impoxtant investigations. It would have a 
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pqnrerfiil infliMnoe on the pToiwgation of GhriilianHy 
throuffhoat the heathen world ; for w whole Chrietian world 
would then become one grand mieeionaiT society, whoee 
operations would be condocted with more efficiency and skill, 
whose funds would be much more ample, and whose 
missionaries would be better educated than they now are — 
and those sectarian differences of opinion, which now pro* 
duce so many unhappy dissensions, for ever prevented from 
disturbing the harmony of converts in distant lands. It 
would cherish the principle of Christian love, detach it from 
every unholy jealousy, and render it more ardent and ex- 
pansive in its philanthropic operations. It would produce a 
powerful and beneficial influence upon the men of the world, 
and even upon infidels themselves ; it would snatch from 
them one of their most powerful arguments against the 
religion of the Bible, and would allure them to the investi- 
gation of its evidences, by the exhibition it gave of its hai^ 
monious and happy effects. It would have an influence ob 
the minds of the Roman Catholics, in leading them to an 
unbiased inquiry into the grounds on which the Protestant 
church is established. At present, when called upon to ex- 
amine the doctrines of Protestantism, they retort upon us^- 
•*You are divided into a hundred different sects, and are 
at variance among yourselves ; show us which of these sects 
is in possession of the truth, and we will then examine your 
pretensions, and perhaps come over to your standard.'* It 
would have an influence on the Jewish people, in removing 
their prejudices against the religion of Jesus of Nazarethy 
especially were it followed, as it likely would be, with a 
repeal of all those statutes which have imposed upon them 
disabilities, deprived them of the nghu of citixensbip, and 
subjected them to unchristian severities. In short— in con- 
nexion with the general manifestation of Christian principle 
— ^it would produce a benign influence on surrounding na* 
tions, and on the world at large. For a body of Christians, 
in such a country as ours, formed into one grand associationy 
and acting in harmony, must exert a powerful influence on 
the councils of the nation ; and our jpolitical interooursee 
with other states, being conducted on the basis of Christian 
principles and lavfs, would invite their attention to a reliffioa 
productive of so much harmony and so many beneficial 
effects. Peace and' unity in the choich would have a tendr 
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encf to promote peace and friendship among nationa ; (be 
caoae of aniversal edacation would be promoted, without 
those obstractione which now ariae from sectarian prejadicear; 
and a ffenerai diffusion of useful knowledge would soon be 
effected throughout every quarter of the civilized world, till 
the knowledge of Jehovah should cover the earth as the 
waters cover the channels of the seas. 

The disunion of the Christian Church is not to be per- 
petual. We are certain, that a period is hastening on 
when its divisions shall be healed, when its boundaries shall 
be enlarged, and when " the name of Jehovah shall be one^ 
throughtnU all the earthJ* At some period or other, there- 
fore, in the lapse of time, a movement towards such a union 
must commence. It cannot take place before the attention 
of the religious world is directed ta this object. And why 
should not such a movement commence at the present mo- 
ment 1 Why should we lose another year, or even another 
month, before we attempt to concert measures, in order to 
bring about a consummation so devoutly to be wished ? The 
present eventful period is peculiarly auspicious for this pur- 
pose ; when the foundations of tyranny, injustice, and error 
are beginning to be shaken ; when knowledge is making 
progress among every order of society ; when reforms in the 
state, and in every subordinate department of the community, 
are loudly demanded by persons of every character and of 
every rank ; when the evils attached to our ecclesiastical 
institutions are publicly denounced ; when the Scriptures 
are translating into the languages of every tribe ; and when 
missionary enterprises are carrying forward in every quarter 
of the habitable globe. To attempt a onion of all true 
Christians at the present crisis, would, therefore, be nothings 
more than iidling in with the spirit of the age, and acting- 
in harmony with those multifarious movements which are, 
destined to be the means of enlightening and renovating the 
human race ; and at no period since the Reformation could 
such an attempt have been made with more sanguine 
expectations, and greater prospects of success. AH eyes 
are now turned towards some eventful and auspicious em, 
when the light of science shall shine refulgent, when abuses 
shall be corrected, evils remedied, society meliorated, and 
its various ranks brought into more harmonione associaUon. 
Axid shall Christians alone remain shut' up in their little 
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lumesteads, apart from each other, stidding about phraaes, 
and contending about forma, without ever coming forth to 
salute each other in the spirit of union, and to give an im> 
pulse to the moral machinery that is hastening forward the 
world^s improvement and regeneration] Such a surmise 
cannot be indulged : it would be a libel on the Christian 
world, and a reproach on the religion of which they profess 
themselves the votaries. I trust thdre are thousands in 
every department of the Church who are ardently longing 
to break down the walls of partition which separate them 
from their brethren, and anxiously waiting for an oppor- 
tunity of expressing their sentiments, and of giving the right 
hand of fellowship "to all who love our Lord Jesus in 
sincerity." 

In any attempts that may be made to promote this great 
object, mutual eoncetsions behoove to he made by aU partie*. 
One general principle, that requires to be recognised, is this : 
-^ikat every opinion and practice be set aside which is 
acknowledged on ail hands to have tio direct foundation in 
Scripture, but is a mere human fabrication, mtroduced by 
accident or whim ; such as the observance oif fast and prep- 
aration days previous to the participation of the Lord's 
Supper, kneehnff in the act of partaking of that ordinance, 
repeating the Athanasian Creed in the regular services of 
the church, &c, &c. ^ It is a striking and remarkable fact, 
that the chief points about which Christians are divided are 
points on which the volume of inspiration is silent, and 
which the presumption and perversity of men have attached 
to the Christian system, and interwoven with the truths and 
ordinances of religion ; and, therefore, were the line of di»- 
tinction clearly drawn between mere human opinions and 
ceremonials, and the positive dictates of reyelation, and the 
one separated from the other, the way would be prepared 
for a more intimate and harmonious union in the Church 
of Christ. As a preparative measure to such a union, a 
friendly intercourse between the different sects* should 

* By sects, in this place, and elsewhere, I understand, not 
only the different denominations of Dissenters^ but the Church 
of England, the Church of Scotland, and all other national 
churches, which are all so many sects, or different comparts 
ments of the universal Christian Church. 
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be lolicited and cherished. Enlightened ministers of differ- 
ent denominBtions should occasionally exchange pnlpits, 
and officiate for each other in the pablic exercises of divine 
worship. This would tend to show to the world, and to 
each other, that there is no unholj jealousy or hostile ani- 
mosity subsisting between them, which their present conduct 
and attitude too frequently indicate. It would also be pro- 
ductive of many conveniences, in the case of a minister 
being itadisposed, or absent from home, as his place could 
frequently be supplied, without the least expense or incon- 
venience, by his brethren of other denominations. It would 
likewise show to the mass of professing Christians, that the 
doctrines promulgated, and the duties enforced, by ministers 
of different denominations, are substantially the same. 
What a disgrace to the Christian name, that such a friendly 
intercourse has never yet been established; or, when it 
occasionally happens, that it should be considered as an 
extraordinary and unlooked-for phenomenon ! What a 
strange and unexpected report must be received by Christian 
converts in heathen lands, when they are told that Christian 
ministers in this country, who were instrumental in sendingr 
missionaries to communicate to them the knowledge of sal- 
vation, are actuated by so much jealousy, and stand so 
much aloof from each other, that even at the veiy time they 
are planning missionary enterprises, they will refuse their 
pulpits to each other, for the purpose of addressing their 
fellow-men on subjects connected with their evenastin^ 
interests^ and refrain, from joining in unison in the ordi- 
nances of religion, although many of them expect, ere long, 
to join in harmony in the services of the sanctuaiy above ! 
It is to be hoped, that such a disgrace to the Christian cause 
will soon be wiped away, and its inconsistency cleariy per- 
ceived by all who are intelligent and ** right-hearted men.** 
Such a friendly intercourse and correspondence as now 
suggested would be far more efficient in preparing the way 
for a cordial union of Christians, than the deliberations and 
discussions of a thousand doctors of divinity, delegated to 
meet in councils to settle the points in dispute between the 
different sects. This object, I presume, will never be 
accomplished by theological controversy, or by any attempt 
to convince the respective parties of the futility or errone- 
ousness of their peculiar opinions ; but, on the ground of 
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Iheir being brought nearer to each other, and more firmly 
united in the mutual exercise of the Christian virtues, and 
in the bonds of Christian affection. And when such an 
harmonious intercourse shall be fully effected, it will form 
a more glorious and auspicious era in the history of the 
Christian Church, than^as ever occurred since the **good 
tidings of great joy" were proclaimed in the plains of Beth- 
lehem» or since the day of Pentecost, when '* the whole 
multitude of them that believed were of one heart, and of 
one soul, and had all things common.'** 



SECTION XL 
On the Importance of connecting Science loith Religion, 

^ 

In several of the preceding sections, I have exhibited 
sketches of the outlines of some of the branches of science, 
and of the objects towards which its investigations are 
directed. I have all along taken it for granted that such 
knowledge and investigations ought to be combined with 
just views of religion, and an attention to its practical ac- 
quirements, and have occasionally interspersed some remarks 
on this topic. But as the subject is of peculiar importance, 
it may not be inexpedient to devote a section to its more 
particular elucidation. 

Of late years, knowledge has increased, among the middle 
and lower ranks of society, with greater rapidity than in any 
preceding age, and Mechanics' Institutions, and other asso- 
ciations, have been formed, to give an impulse to the 
renewed vigour of the human mind, and to gratify the de- 
sires which are now excited for intellectual pleasures and 
acquirements; Reason is arousing from the slumber of ages, 
and appears determined to make aggressions on the world 
of science, and to employ its faculties on every obiect which 
comes within the range of human investigation. The 

* See AfpendiXf Note XL 
Og2 
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labourer, the mechanic, and artuan,— no longer eonfined to 
trudge in the same beaten track in their respective profea- 
sions, and to the limited range of thought which distingoished 
their predecessors in former generations— aspire after a 
knowledge of the principles on which their respective arte 
are founded, and an acquaintance with those scientific sab^ 
jects which were formerly confined to the cloisters of col- 
leges and the higher orders of society. Lectures have been 
delivered in most of our towns, and even villages, on the 
practice of the arts and the principles of the physical sciences^ 
which have extended their intellectual views, and given 
them a higher idea of the nobleness and subUmi^ of the 
mental faculties with which they are endowed. This ex- 
citement to rational inquiry has partly arisen from the spirit 
of the age, and the political movements which have distin- 
guished our times ; but it has also been produced by the 
exertions of men of ^erudition, in concerting plans for the 
diffusion of knowledge, in giving a popular form to works 
of science, and divesting it of that air of mystery which it 
formerly assumed. And should such excitement be properly- 
directed, it cannot fail to raise the lower ranks of the com- 
munity from, intellectual degradation, and to prevent them 
from indulging in intemperance, and other sensual viceSf 
which have so long debased our rational nature. At no 
former period has the spirit of science been so fully awakened, 
and so generally disseminated. On every side the bounda- 
ries of knowledge have been extended, the system of nature 
explored, the labours of philosophy withdrawn from hypo- 
thetical speculations to the investigation of facts, and the 
liberal and mechanical arts carried to a pitch of perfection 
hitherto unattained. 

But amid all the intellectual movements around us, it is 
matter of deep regret that the knowledge of true religion, 
and the practice of its moral precepts, have not kept pace 
with the improvements and the diffusion of science. Not a 
few of those who have lately entered on the prosecution of 
•cientific pursuits, — ^because their ideas have been expanded 
a little beyond the limited range of thought to which they 
were formerly confined — seem now to regard revealed reli- 
gion as little else than a vulgar superstition, or, at most, as 
a matter of inferior moment. Because their forefiithers 
thought that the euth was the largest body in nature^ and 
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placed in a quiescent state in the centre of the universe, and 
that the stars were merely brilliant spangles fixed in the 
concave of the sky, to diversify the firmament — ^which no- 
tions are novtr proved to be erroneous — ^therefore they are apt 
to surmise that the religion they professed rested on no 
better a foundation. Because their notions of that religion 
were blended with erroneous opinions and foolish supersti- 
tions, they would be disposed to throw aside the whole, as 
unworthy of the attention of men of enlightened under- 
standings, whose minds have been emancipated from the 
shackles of vulgar prejudice and priestly domination. Such 
irreligious propensities have their origin, for the most part, 
in a principle of vanity and self-conceit, in that spirit of pride 
congenial to human nature, which leads the person in whom 
it predominates to vaunt himself on his superiority to vulgar 
opinions and fears — and in the want of discriminating be- 
tween what is of essential importance in religion, and the 
false and distorted notions which have been incorporated 
with it by the ignorance and perversity of men. 

This tendiency to irreligion has likewise been promoted 
by the modes in which scientific knowledge has been gen- 
erally communicated. In the greater part of the best ele- 
mentary treatises on science, there seldom occurs any dis- 
tinct reference to the perfections and the agency of that 
Omnipotent Being under whose superintendence all the 
processes of nature are conducted. Instead of directing 
the young^ and untutored mind to rise " from nature up to 
liature's &od" — ^it is considered by many as unphilosophicatf 
when explaining natural phenomena, to advert to any but 
proximate causes, which reason or the senses can ascertain ; 
and thus a veil is attempted to be drawn between the Deity 
and his visible operations, so as to conceal the agency of 
Him whose laws heaven and earth obey. In the academi- 
cal prelections on physical science, in most of our colleges 
and universities, there appears a studied anxiety to avoid 
every reflection that wears the semblance of religion. From 
the first announcement of the properties of matter and the 
laws of motion, through all their combinations in the system 
of nature, and their applications to dynamics, hydrostatics, 
pneumatics, optics, electricity, and magnetism, the attention 
of the student is kept constantly fixed on secondary causes 
•tod physical laws, as if the universe were a self-existent and 
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independent piece of mechanism ; and it is seldom that the 
least reference is made to that Almighty Being who brought 
it into existence, and whose laws and operations are the 
subject of investigation. It is almost needless to add, that 
the harmony which subsists between the works of God and 
the revelations of his Word — the mutual light which they 
reflect upon each other — ^the views which they open of the 
plan of tne Divine government — and the moral effects which 
the contemplation of nature ought to produce upon the heart 
^are never, so far as we have learned, introduced, in such 
seminaries, as subjects which demand particular attention. 
Thus the Deity is carefully kept out of view, and banished, 
as it were, from his own creation ; and the susceptible mind 
of the youthful student prevented from feelins those im- 
pressions of awe and reverence, of love and gratitude, 
which the study of the material world, when piroperly con- 
ducted, is calculated to produce. 

The same principles and defects are perceptible in the in- 
structions communicated in most of the Mechanics* Iiuiiiu-' 
Uontj which have been lately formed for the improvement 
of the middle and lower classes of society. It has been 
publicly announced, in the speeches of gentlemen of sci- 
ence and erudition, who, with a laudable zeal, took a part 
in the organization of these institutions, — and the announce* 
ment has been re-echoed in every similar association, and 
transcribed into every literary journal, — that, ** Hefnceforward 
the disctusions of tcience are to be completely separated from 
reHgion,** I do not mean to accuse the highly respectable 
eharacters alluded to as being hostile either to natural or 
revealed religion, from the circumstance of their having* 
made this announcement ; as I presume they only intended 
by it to get rid of those sectarian disputes about unimportant 
points in theology which have so long disturbed the peace 
of the church and of the world. But when I consider the 
use that will be made of it by certain characters and socie- 
ties, and the bearing it may have on the mode of communi- 
cating scientific knowledge, I am constrained to pronounce 
the declaration as no less unphilosopfucal than it is impious 
and immoral in its general tendency. It is unphilosopkical ; 
fat science, when properiy considered in relation to its higher 
and ultimate objects, is nothing else than an investigation 
of the power, wisdom, benevolence, and superintending 
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pibvidence of the Almighty, as displayed in the structure 
and movements of the universe, — of the relation in which 
we stand to this Great Beins, — and of the duties which we 
owe him. To overlook sucn objects is evidently contrary 
to the plainest dictates of reason and philosophy. Is it 
possible that an intellisent mind can contemplate the admi- 
rable and astonishing displays of divine perfection and mu- 
nificence, throughout every part of creation, and not be ex- 
cited to the exercise of love, and gratitude, and reverential 
adoration 1 Such feelings and emotions lie at the founda- 
tion of all true religion, — and the man who can walk throuffh 
the magnificent scene of the universe without feeling the 
least emotion of reverence and adoration, or of gratitude for 
the wise and benevolent arrangements of nature, may be 
pronounced unworthy of enjoymg the beneficence of his 
Creator. ^ It was doubtless for this end, among others, that 
the Almighty opened to our view such a magnificent spec- 
tacle as the universe displays, and bestowed upon us facul- 
ties capable of investigating its structure, — that we might 
acquire, firom the contemplation of it, enlarged conceptions 
of the attributes of his nature, and the arrangements of his 
providence, and be excited to " give unto him the glory due 
to his name.'' And if we derive such impressions from our 
investigations of the material system, shall it be considered 
as inconsistent with the spirit of true philosophy to endea- 
vour to conmiunicate the same impressions to the minds of 
those whom we are appointed to mstruct ? There can be 
little doubt, that the practice of setting aside all references' 
to the character and perfections of the Deity in physical dis- 
cussions has tended to fbster a spirit of irreligion in youth- 
fiil minditf, and to accelerate their progress towards the gulf 
of infidelity and skepticism. 

Again, philosophy, as well as religion, requires that the 
l^enomena of nature be traced up to their first cause. 
There are no causes cognizable by the senses which will 
account for the origin of the universe, and the multifarious 
phenomena it exhibits ; and therefore we must ascend in our 
investigations to the existence of an invisible and eternal 
Caase, aIto|;ether impalpable to the organs of sense, in 
ovder to account for the existence and movements of the 
material world. To attempt to account for the harmony 
and order, and the nice adaptations which appear thron|^hoat 
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creation, merely from the physical properties of matter an4 
the laws of motion, is to act on the principles of atheism ; 
and is clearly repu^ant to every dictate of reason, which 
declares, that to every effect we must assign an adequate 
cause. And if in our physical investigations we are 
necessarily led to the admission of a self-existent and eternal 
Being, the original source of life and motion, it must be 
deeply interesting to every one of us to acquire as much in- 
formation as possible respecting his perfections, and the 
character of his moral government. From Him we derived 
our existence, — on Him we depend every moment ** for life, 
and breath, and all things." Our happiness or misery is in 
his hands, and our eternal destiny, whether connected with 
annihilation or with a state of conscious existence, must 
be the result of his sovereign and eternal arrangements. 
Our comfort in the present life, and our hopes and prospects 
in relation to futurity, are therefore essentially connected 
with the conceptions we form of the attributes of Him who 
made and who governs the universe ; and, consequentlj, 
that philosophy which either overlooks or discards such 
Tiews and considerations is unworthy of the name, — is in- 
consistent with the plainest deductions of reason, and 
wherever it is promulgated must prove inimical to the beat 
interests of mankind. To regard science merely in its ap- 
plications to the arts of life, and to overlook its deductions 
in reference to the Supreme Disposer of events, is prepos^ 
terous and absurd, and unworthy of the character of the 
man who assumes to himself the name of a philosopher ; 
for, in doing so, he violates the rules which guide him in all 
his other researches, and acts inconsistently with the maxim» 
that the most interesting and important objects demand our 
first and chief attention. 

But the evil to which I have now adverted is not the only 
one of which we have reason to complain. While the de- 
ductions of natural religion are but slightly adverted to in 
physical discussions, and in many instances altogether over- 
looked, — the truths of Christianity are virtually set aside ; 
and it seems to be considered by some as inconsistent with 
the dignity of science, to make the slightest reference to the 
declarations of the sacred oracles, ui many of our gram- 
mar schools, academies, and colleges, where the foolish and 
immoral rites of pagan mythology are often detailed, no 
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instructions are imparted to counteract the baneful influence 
\trhich heathen maxims and idolatry may produce on the 
youthful mind. The superior excellence of the Christian 
religion, and the tendency of its principles and precepts to 
produce happiness, both here and hereafter, are seldom ex- 
hibited ; and in too many instances the recognition of a 
Supreme Being, and of our continual dependence upon him, 
and the duty of imploring his direction and assistance, are 
set aside, as inconsistent with the spirit of the age, and 
vrith the mode of conducting a fashionable education. The 
superintendents of mechanics' institutions, following the 
prevailing mode, have likewise agreed to banish from their 
institutions and discussions all references to religion, and 
to the peculiarities of the Christian system. 

Now, we maintain that Christianity, in every point of 
view in which its revelations may be considered, is a subject 
^paramount importance. It is every thing, or it is nothing. 
It must reign supreme over every human pursuit, over every 
department of science^ over every passion and affection, or 
be discarded altogether, as to its authority over man. It 
will admit of no compromises ; for the authority with which 
it professes to be invested is nothing less than the will of 
the Eternal, whose sovereign injunctions the inhabitants of 
earth and the hosts of heaven are bound to obey. If its 
claims to a divine origin can be disproved, then it may be 
set aside as unworthy of our regard, and ranked along with 
the other religions which have prevailed in the world. But, 
if it is admitted to be a revelation from the Creator of the uni" 
terse to man on earthy its claims are irresistible, it cannot be 
rejected with impunity, and its divine principles and max- 
ims ought to be interwoven with all our pursuits and asso- 
ciations. 

The importance of Christianity may be evinced by such 
considerations as the following : It communicates to us the 
only certain infdrmation we possess of the character, attri- 
butes, and purposes of the Creator, to whose laws and moral 
government we are all amenable. It discloses to us our 
state and condition, as depraved creatures and violators of 
his righteous laws, and the doom which awaits the finally 
impenitent in the world to come.^ It informs us of the only 
method by which we may obtain forgiveness of sin, and 
•complete deliverance from all the miseries and moral evili 
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io wUeh w« tore ezpoied. It inculcatef tboae divine prioK 
dplet and moral pieoepts which are calculated to unite \hm 
ii^>le human race in one harmonious and affectionate S(^ 
ciety, and to promote the happiness of cTcry individual, 
both in '* the life that now is and in that which is to come.** 
It presents before us sources of consolation, to cheer and 
support the mind amid the calamities and afflictions to 
which we are subjected in this mortal state. It unfolds to 
US, in part, the plan of God's moral government of the 
world, and the reasons of certain dispensations and moral 
phenomena, which would otherwise have remained inexpli- 
cable. In short, it proclaims the doctrine of a resurrection 
firom the dead, and sets in the clearest light the certainty of 
a future state of punishments and rewards, subjects in 
which every individual of the human race is deeply inter- 
ested — ^giving full assurance to all who comply with its 
requisitions, that when their corporeal frames are dissolved, 
they " shall have a building of God, an house not made with 
hands, eternal in the heavens,*' where they shall inherit 
<* fulness of joy and pleasures for evermore." 

These are only some of the important revelations which 
Christianity unfolds. And, if it be a truth which cannot 
be denied, that we are naturally ignorant of God> can we 
be happy without being acquainted with his ntoral attributes, 
purposes, and laws 1 If we be guilty and depraved — which 
the whole history of our race clearly demonstrates — can we 
leel true enjoyment, if our guUt is not cancelled, and oar 
depravity not counteracted 1 Is it a matter of indifference, 
whether we acquire a knowledge of those moral principles 
which will guide us in the path to wisdom and felicity, or 
be hurried along by heedless passions, in the devious ways 
of vice and folly 1 Is it of no importance, whether we ob- 
tain informaticm respecting our eternal destiny, or remain in 
uncertainty whether death shall transport us to another 
world, or finally terminate our existence 1 Can any man, 
who calls himself a philosopher, maintain, with any show 
of reason, that it is unphUosophical, or contrary to the dic- 
tates of an enlightened understanding, that such subjects 
should form one great object of our attention — that they 
should be interwoven with all our studies and active employ- 
ments—and that they should constitute the basis of ail Uiese 
instructions which are intended for the melioration and 



jmproTement of mankind 1 To maiotasn »u«h a portion 
would be to degrade philosophy in the eyes of every intelU- 
Ifent inquirer, and to render it unworthy of the patronage 
of every one who has a regard to the happiness of his q>e- 
cies. That philosophy which truly deserves the name wUl 
at once admit, that concerns of the highest moment ought 
not to be set aside for matters of inferior consideration ; tmt 
that every thing should be attended to in its proper order, 
and according to its relative importance. If such consid- 
erations have any Weight, they prove, beyond dispute, that 
there is a glaring deficiency in our methods of education, 
where a foundation is not laid in the truths of Christianity, 
and where its authority is overlooked^ and its claims disM- 
garded. 

Let us consider for a moment what would be the Vfttonl 
effects of a complete separationr between science and religion 
— between the general difiusion of knowledge and the great 
objects of the Christian faith^ Spience mijght still continue 
to prosecute discoveries, to enlarge its boundaries, and to 
apply its principles to the cultivation, of new arts, and to the 
improvement of those which have hitherto been practised. 
Its studies might give a certain degree of polish to the mind, 
might prevent certain characters, from, running the rounds 
of fashionable dissipation, and in every gradation in society 
inight counteract, to a certain degree, the tendency to in- 
dutgence in those mean and ignoble vices^ to which the lower 
ranks in every age have been addicted. But although the 
•tandard of morals would be somewhat raised, and the eXf 
ierior of life polished and improved, the latent principles of 
moral evil might still rdmaii^ rankling in the breast. Pride, 
ambition,, avarice, and revenge, receiving no counteraction 
^om religious principle, might be secretly harboured' and 
nourished in ihe heart, ^nd ready to burst forth on every 
excitement in ail the diabolical energies in which they have 
so frequently appeared amid the contests of communities 
imd nations* The recogoUioii of a Supreme intelligence, 
to whom we are accountable, woiild soon be considered as 
unnecessary in scientific investigations,' and his natural per- 
fections overlooked; and, consequently, all the delightful 
affections of love, gratitude, admiration, and reverence, 
which are inspired by the view of his moral attributes and 
(he transcendent e^celltnce of his nature, woikld be undes^ 

Hh 
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mined and annihilated. There would be no reliance on the 
miperintending care of an unerring Providence, ordaining^ 
and directing every event to the most beneficial purposes, 
and no consolation derived amid the ills of life, from a view 
of the rectitude and benevolence of the Divine government. 
The present world would be considered as the only scene 
of action and enjoyment ; the hope of immortality, which 
supports and gladdens the pious mind, would be extermi- 
nated, and every thing beyond the shadow of death involved 
in ffloom and uncertainty. The only true principles of moral 
action, which revealed religion inculcates^ being overlooked 
or discarded, every one would consider himself as at liberty 
to act according as his humour and passions might dictate ; 
and, in such a case, a scene of selfishness, rapacity, and 
horror would quickly «nsue, which would sap the foundar 
tions of pocial ord«r, and banish liappiness from the abodes 
of men. 

Such would be the necessary effects of a complete renun- 
eiaticm of revealed religion, and suqh a state of things oar 
literary and scientific mode of education has a natural tend' 
ency to produce,' «n so far as the trvXJis of Ckrisiiamty are 
set aside, or overlooked, m our plans of instruction. Mrhere 
should oar youths receive impHessions of the Deity, and of 
the truths of religion, imless m those seminaries where they 
are taught the elements of general knowledge 1 Shall they 
be left to infer that religion iaa matter of trivial importahce, 
from the circumstance that it is completely overlooked 
throughout the whole range of their instructions ? It may- 
be said that they have opportunities of receiving Christian 
instruction elsewhere, particularly from the ministers of re- 
ligion ; but will their minds be better prepared for relishing 
such instructions becailse the religion of the Biblohas been 
oarefiilly kept out of view in the other departments of tui- 
tion ? Will they not ratheir come to such instructions with 
their minds biassed against the truths of .revelation ; espe- 
cially when we consider that in almost every instance where 
religion is discarded in the process of secular instruction, 
pagan maxims are introduced, and insinuations oocasionany 
thrown out hostile to the interests of genuine Christianity T 
Notwithstanding all that I huve stated in the preceding 
pages respeetinff the beneficial effects of a universal difiSi- 
sion of knowledge, I am fully persuaded that, unless it be 
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«ec(mipanied with a diffusion of the. spirit of the Christian 
religion and a coTrespondiDg practice, it will completely fail 
in promoting the best interests of mankind. If scriptural 
views of the character of the Deity — if the promotion of love 
to God and to man — if t)ie cultivation of heavenly tempers 
and dispositions, and the practice of Christian morality, be 
entirely overlooked in seminaries devoted to the instruction 
of the groftt body of the commanityr^such institutions, in- 
stead of being a blessing, would ultimately become a curte 
to the human species ; and we should soon behold a vast 
hBaem\Atige of inUlligerU demons .fiimished with powers and 
instruments of mischief superior to any that have hitherto 
been wielded, and which might ere long produce anarchy, 
injustice, and honor throughout every department o| the 
moral world. 

That these are not mere iipasinary forebodings miffht be 
illustrated from the scenes which were lately exhibited in a 
neighbouring nation. The iir^t revolution in France, in 
^ 2789, was a revolution, not merely in politics and govern- 

ment, but in r^li^on, in manners, in moral principle, and in 
the eommoh feekngs of human nature. The way for such 
a revolution was prepared by the writings of Voltaire, Mira- 
beau, Diderot, Helvetius, D'Alembert, Condorcet, Rousseau, 
and others of the same stamp — ^in which, along with some 
useful discussions on tl^e subject of civil and religious liberty, 
they endeavoured to disseminate principles subversive both 
of Jiatural and revealed religion. Revelation was not only 
impugned, but entirely set aside ; the Deity was banished 
^from the universe, and an imaginary phantom, under the 
name of the .Goddess of Reason, substituted in bis place. 
Every thinff was reduced to a system of pure materialism ; 
the celestial spark of intelligence within us was assimilated 
to a piece of rude matter, and the fair prospects pf immor- 
tality which Christianity presents transformed into the 
gloom of an eternal night. Eyery previous standard of 
morals was discarded ; every on^ was left to act as selfish- 
ness, avarke, and revenge might^ictate ; religion of every 
description fled from the torch of the prevailing philosophy ; 
and while "justice and morality" were proclaimed as " the 
order of the day," every moral principle and every humane 
ieejing was trampled under foot. It is staled, on good 
authority, that a little before the revolution, a numerous 
assembly of French literati beijug asked, in turn, at one pf 
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ibeir meetings, by their president, « Whether there wnrkny 
Bach thing as moral obligation," ansvrered, in every in- 
stance, that there was not. Soon after that revolation, the 
great bodv of French infidels, who then ruled the nation, 
not only denied all the obligations which bind us to tnitK, 
justice, and kindness, but pitied and despised, as a con- 
temptible wretch, the man who believed in their existence. 
Atheism was publicly preached, and its monstronsr doctrines 
disseminated among the mass of the people, an occurrence 
altogether novel in the history of man. A professor was 
even named by Chaumette, to instruct the children of the 
state in the mysteries of Atheism. De la Metherie, the 
author of a philosophical journal, when diecussing Hhe doc- 
trine of crystallization, made the wild and hideous assertion, 
<< that the highest and most perfect form of crystallization 
is that which is i>ulgarly called God,** In the National don- 
▼ention, Gobet, Archbishop of Paris, the Rector Vangirard, 
and several other priests, abjured the Christian religion ; and 
for this abjuration they received applauses and the fraternal 
kiss, A priest from Melun stated, that there is no true ro- 
ligion but that of nature, and that all the mummery With 
which they bad hitherto been amused is only old wiveA* 
fables ; and he was heard with loud applause. The Conven- 
tion decreed, that " all the churches and ten^Ies of religioas 
worship known to be in Paris should be instantly shut uj>, 
and that every person requiring the opening of a church or 
temple should be put under arrest, as a suspected person, 
and an enemy to the state." The carved work of all re- 
ligious belief and moral practice was boldiy cut dovm by 
Carnot, Robespierre, and their atheistical associates, and 
the following inscription was ordered to be displayed in all 
the public burying-groiinds — ** Death is only ixti eternal 
sleep ^^ so that the dying need no longer be afraid to step 
out of existence. Nature was investigated 1^ these pre- 
tended philosophers only wfth a view to darken the iaind, 
to prevent mankind from considering any thing -as real hot 
what the hand could grasp or the corporeal eye percMve, 
and to subvert the established order of society. 

The consequence of the operation of such prindples wera 
such as might have been expected. They are written in 
characters of blood, and in crimes almost unparalleled in the 
history of nations. A scene of inhumanity, cruelty, cold- 
blooded malignity, daring impiety, and insatiable rapacity 
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una pfeMHted to the world, which excited in the mind of 
every virtuoas spectator amazement and horror. Savage 
«trpciti^« were perpetrated which would have been shocking 
in the moBt barbarous and unenlightened age ; and, perhapsi 
•t np era has there been more wretchedness occasioned by 
licentious principles and moral degeneracy. The ties of 
friendship were cut asunder, the claims of consanguinity dis- 
regarded, and a cold-blooded selfishness pervaded the great 
mass of society. " The kingdom appeared to be changed 
into one great prison; the inhabitants conveited intofefonsy 
and the coBomon doom of man commuted for the violence of 
the sword, and the bayonet, and the stroke of the guillotine.** 
Such was the rapidity with which the work of destruction 
waii carried on, that within the short space of ten years, not 
less than three millions of human beings (^ne-half more 
than the whole population of Scotland) are supposed to 
have perished in that country alone, chiefly through the in- 
fluence of immoral principles, and the seductions of a false 
philosophy. The following is a brief sketch of some of the 
scenes to which we. allude, drawn b;^ one who was an eve- 
witness of the whole, and an actor in several jparts of that 
horrid drama. "There were," says this wnter, ** multi- 
plied cases of suioide ; |)risons crowded with innocent per- 
sons ; permanent guillotines ; perjuries of all classes ; pa- 
rental authority set at naught ; debauchery encouraged by 
an. allowance to those called unmarried mothers ; nearly six 
thousand divorces in the city of Paris Within a little mbre 
than two years ; in a woird^ whatever id most obscene in 
vice and most dreadful in ferocity."* 

Notwithstanding the incessant shouts of " Liberty and 
equality," and the boasted illuminations of philosophy, the 
most barbarous persecutions were carried on against those 
whose religious opinions diiTered from the system adopted 
by the state. While infidelity was enthroned in power, it 
wielded the sword of power with infernal ferocity affainst 
the priests of the Romish church, who were butchered 
wherever found* — hunted as wild beasts — frequently roasted 
alive, or drowned in hundreds together, without either ac-^ 
cusation or trial. At JNantz, no less than 360 priests were 
shot, and 4C0 drowned. In one niglit, 68 were shut up in 

* Gregoire, 
Hh2 
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m btrgte) and drowned in the Loire. Two handred tfttd 
irinety-two pfiests were maseacred daring the bloody eeeties 
of the 10th Au|p]8t and 8d September, 1792; and 1186 
were guillotined under the gorernment of the National 
Convention, from the month of September, 1792, till the end 
«f 1795, besides vast numbers, hunted by the infidel 
vepublicanfl, like owls and partridges, who perished in <Uf- 
ferent waya, tkroug^hout the provinces of France. 

Such were some of the dismal eflbcts which' flowed from 
the attempt to banish religion from science, from govern- 
ment, and from the intercouraee and employments of society. 
Were such principles universally to prevail, the world would 
«oon become one vast theatre.of mischief and of miaery-'-an 
Immense den of thieves and robber8,^a sink of moral pollof 
tion — a scene of impiety, injustice, riapine, and devastation ; 
« Qolgotha, strewed with carcasses and " dead men's 
bones.*' All confidence and friendship between intelligent 
beinffS would be destroyed ; the dearest and most venerabie 
relations would be violated by incestuous pollutions ; appe« 
lite would change every man into a swine, end pasaion into 
a tiger ; jealousy, distrust, revenue, murder, war, and rapine 
would overspread the eartlli, and a picture of hell would be 
]»setented wherever the eye roamed over the haunts of men« 

Daring the period when the atrocities to which we aie 
-tdverting .were perpetrating, the ruffians who bore rule in 
France were continually imputing to the illumination' of 
philosophy the ardour which animated them, in the cause 
«f liberty ; and it is a truth, that science rwas enlarging ite 
boundaries even amid the horrors with which it was saln^ 
lounded. Ohymi^try wap advaticing in its rapid career of 
^discevenr, and the celebrated Lavoisier, one of itg moat 
eocoessml cultivators, was interrupted in the midst of ^ome 
interesting eirperimenta, and drasffed to the guillotine, 
where he sufiered in company wiSi 98 fiirmers-generaly 
inerely because he was rich. Physical astronomy and the 
liigher bra^^es of the raathematics weT« advancing under 
the investigations of La Place ; geodetical operations were 
carrying forward, on an extensive scale ; and ,the physical 
emences, in general, under thehands of numerous cultivaton, 
were going oft towards perfection. But while this drcum- 
etanoe shows that science may advance in the midst of irreli- 
^oa— it proves, at the sametiine, ihsAfWithMU htingcembmU 
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wUh religion^ it cannot, of itself, meliorato the noreltf 
of mankind, or counteract the licentiouBness of society. 
Though it mny be considered as a ray of celestial light 
proceeding from the original source of intelligence, yet it 
will fait in producing its most beneficial effects, uhless it be 
combined' with ** Che light of the knowledge of the glory of 
God," as it shines in the word of Divine Kevelation. Ha^ 
iuch a connexion been formed between science and religion, 
certain it is that the bonds which unite the ' social system 
would never have been burst asunder, nor the foundationv 
of morality overturned by such a violent explosion as hap- 
pened at the French revolution. And although I am 
aware that a variety of political causes combined to pro- 
duce that great convulsion, and the effects which flowed 
from it, yet it cannot be denied, that the principles of athe- 
ism, and a false philosophy which had thrown off its alle- 
giance to Christianity, werie the chief causes which produced 
the licentiousness and impiety which characterized the 
rulers and citizens of FraTice, under ** the reign of terror,.'* 
. It is therefore to be hoped, that those who now patronise 
the intellectual improvement of mankind, and who wish to 
promote the best interests of society, will take warning from 
the occurrences which so lately happened in the French 
flatiojn, during the reign of infidel philosophy and impiety, and 
not suffer religion to be dissevered from those pursuits which 
ahould lead the mind to the contemplation of a Supreme 
intelligence, and of the glories of an immortal existence. 
The morar Governor of the world has set before us the 
horrid scenes to which we have alluded, as a beacon to 
ffURid us from similar dangers, that society might not again 
be exposed to a shipwreck so dreadful and appallin?. We 
have, aurely, no reason to repeat the experiment m order 
to ascertain the result. It is written in characters conspicu- 
ous to every eye, and legible even to the least attentive 
observer, and may serve as a warning both to the present 
age and to every ftiture generation. Its effects are felt 
even at the present moment, in the country where the ex- 
perhnent was tried, in the irreligion' and profligacy whicK^ 
in its populous cities, still abound, especially among the 
middle and higher ranks of society. Its effects are apparent 
even in our own country ; for the skeptical principles and 
immoral maxims of the continental philosophy were 
Impoited into Britain, at an early period of the iWocJk wvo* 
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lation, when the Bible was discarded by multitudei, zM nst 
antiquated imposture, and committod to the flames ; and it 
18^ doubUess, owing in part to the influence of these priBci- 
ples that, in organizing institutions for the diffusion of 
knowledge among the lower ranks, attempts have been 
made to separate science from its references to the Creator, 
and from all its connexions with revealed religion. It is, 
therefore, the duty of every man who loves his species, and 
who has a regard for the 'welfare and prosperity of his 
country, to use his influence in endeavouring to establish the 
literary ^d scientific instruction of the communityroh the 
broad basis of the doctrines of revelation, and of those moral 
laws which have been promulgated by the authority of the 
Governor of the universe, which are calculated to secure 
the moral order and to promote the happiness of intelligent 
agents, throughout every province of the Divine empircr 

<* When we look at plans of education,'' says an intelli- 
gent writer, " matured, or in progress, which, are likely to. 
concentrate the national iniellectt^and form the national taste^ 
and engross the daily^eisure of the peasant or artisan, on 
principles of virtual exclusion to«every thing specifically 
Christian, when we see this grievous and deadly deficiency 
attaching to schemes of benevolence, which are otherwise 
pure and splendid, receiving the sanction of public recogni- 
tion, countenanced dr winked at by the mightiest of scholars 
and most illustrious statesmen, and thus pUt in condition 
for traversing the land, from the one end to^the other, we 
do feel alarmed, in no ordinary degree, at the effects that 
are likely to follow it ; and could we influence the consulta- 
tions , in which the whole originates, would entreat its 
projectors to paase and deliberate, lest they stir the elements 
of a latent impiety, instead of dispensing a national blessing. 
We dread not the light of science, ;ior any light of any kind 
which emanates from God to man. On the contrary, we bsdl 
it as a piecious acquisition, provided it be mingled and sea- 
soned with that which is revealed as " the true light which 
lighteth every- man that cometh into the world*," but, in a 
state of separation fi*om this better light, and unattempered 
by its restoring influence, we are cotlstrained to dread it, by 
all the concern . we ever felt for the eternal well-being of 
our human kindred;"* 

* Rev. D. Young— Introductory Sssay to Sir M. Hales'* 
Ckntetfplstions. 
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To prevent any misconceptions that may arisd fevpeetin^ 
«iiT views of the connexion of science and religion, it mfty 
be proper to remark, in the first place, that we would 
consider H preposterous in the highest degree to attempt 
the introduction of sectarian opinions in religion into toe 
discussions connected with science and philosophy. It 
would be altogether irrelevant to the objects of scientific 
associations to introduce the suhJQcts of dispute between 
Calvtnists and Arminians, Presbyterians, Episcopalians, 
and Independents ; and we are of opinion, that the sooner 
such controversies are banished, even from theology^ and 
from the Christian world at large, so much the better ; for 
they have withdrawn the minds of thousands from the 
etsentiaU to the mere circumstantials of religion ; and, in 
too many instances, have exposed the Christian world to 
the sneers of infidels, and the scoffs of the profane. — Nor, 
in the next place, would we consider it as either judidoas 
or expedient to attempt- to foist in even the essential 
doctrines of Christianity, on every occasion, wh^n the sub- 
ject of discussion did not naiuraMy and directly lead to their 
introduction, or to some allusions to them, such attempts 
generally frustrate the end intended, and are equally di#- 
l^leasinff to the man of taste, and to the enlightened Chri^ 
fian. — What we understand by connecting science wiih 
fetigion will appear in £he following observations >^ 

' I. As science has it for one of its highest objects to 
investigate the works of the Creator;— an oppoftunity skoiUd 
be take% when imparting scientific instructions, of advening 
to the attributes of the Deity as displayed in his operationi. 
The character ot the Divine Being, and the perfections he 
displays, are, in every point of view, the most interesting of 
all human investigations. The system of nature, in all its 
parts and processes, exhibits them to our view, and forces 
them, as it were, upon our attention, if we do not wilfully 
shut oiir eves on the light which emanates from an invisible 
Divinity through his visible operations. The contemplation 
of this system, even in its most prominent and obvious 
appearances, has a natural tendency to inspire the most 
profound emotions of awe and reverence, of gratitude and 
admiration, at the astonishing displays it exhibits of Om- 
nipotent energy, unsearchable wisdom, and boundless benefit 
cence. Such studies, when properly directed, are calculated 
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to make a powerful and interesting impreBBionontheoands 
of the youRg ; and it is doing them an incalculable injury, 
when their views are never elevated above proximate causes 
and physical laws, to the agency of Him who sits on the 
throne of the universe. — " If one train of thinking," says 
Paley, " be more desirable than another, it is that which 
regards the phenomena of nature, with a constant reference 
to a supreme intelligent Author. To have made this the 
ruling, the habitual sentiment of our mind^ is to have laid 
the foundation of every thing which is religious. The world 
irbm henceforth becomes a temple, and fife itself one con- 
tinued act of adoration. The chanee is no less than this, 
that whereas formerly God was seldom in our thoughts, we 
can scarcely look upon any thing without perceiving its rela- 
tion to him«'* . And is such a train of thinking to be con- 
sidered as unphilosophicall Is it not. On the contrary, the 
ferfection of philosophy to ascend to a cause that will 
account for every phenomenon — to trace its incessant 
agency, and to acknowledge the perfections it displays? 
Bishop Watson has well observed, ** We feel the interfer- 
ence of the Deity every where^ but we canned apprehend the 
nature of his agency anywhere. A blade of rrass cannot 
spring up, a drop of rain cannot fall, a ray of light cannot 
he emitted' from the sun, nor a particle of salt be united 
with a neverwftiiUng sympathy to its fellow, without him ; 
every secondary cause we discover is but a new proof Of the 
necessity we are under of ultimately recurring to him as 
the one primary cause of every thing." 

Illustrations of the position for which we are how con- 
tending will be found in such works as the following^: — 
Ray's " Wisdom of God in the Creation,"— -Boyle's «* Phi- 
losophical and Theological Works," — Derham's "Astro and 
Physico-Theology," '—Nieuwentyt's " Religious Philoso- 
pher,"— Le Pluche's « Nature Displayed,"— Baxter's " Ma- 
tho," or the principles of natural religion deduced from the 

♦ All edition of Derham*s Physico- Theology ^ in two vols. 8vo. 
(which is not very g;eneraUy known), was published in London 
m 1798, which contains additional notes iUustrative of modem dis- 
coyehes, a translation of the Greek and Latin quotations of the 
original work, a life of the author, and sixteen copperj^late en- 
gravings, illustrative of many curious subjects in the ani^aal and 
vegetable kingdoms. 
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pbenomena of the materials world, — Lesser's ** IrueeUhThe^ 
oiogy,** or a demonstration of the' Being and Attributes of 
God, from the structure and economy of insects, with note* 
by Lyonet, — ^Bonnet's " Contemplation of Nature," — Eu- 
ler's ** Letters to a German Princess," trarukUed by Hunter^ 
—Pierre's " Studies of Nature,"— Paley's *♦ Natural The-' 
6logy;,"-^Adam'8 "licctures on Natural Philosophy,"*- 
Farkes*s '* Ghymical Catechism," and several others. The 
chief object of B,ay is to illustrate the wisdom of the Deity 
in the figure and construction of the earth, in the structure 
and symmetry of the human frame, and in the eccmomy of 
the animal and vegetable tribes. The object of Derham, in 
his Astro-Theology, is to display the wisdom and omnipo- 
tence of Deity, as they appear in the structure, arrangement, 
and motions of the heavenly bodies ; and his Physico-The* 
ology, a work of much greater extent, demonstrates the 
being and attributes of God from the constitution of the 
earth and atmosphere, — the senses, — ^the structure, motions, 
respiration, food, and habitations of animals, — the body of 
man, — the economy of insects, reptjles and fishes, — and the 
structure of vegetables. Though this e;Fcellent work is now 
considered as somewhat antiquated, yet we have qo modem 
work that can fully supply its place. Paley's Natural The- 
ology, however excellent in its kind, does not embrace the 
same extensive ranve of objects. NieutoeTUyt enters into a 
minute anatomical mvestigation of the structure of the hu- 
man body, which occupies the greater part of his first 
volume ; and in the two remaining volumes illustrates the 
Divine perfections from a syrvey of the atznosphere, meteors, 
water, earth, fire, birds, beasts, fishes, plants, the physical 
«nd chymical laws of nature, the inconceivable smallness of 
the particles of matter, and the structure of the starry hea- 
vens. The voluminous work of Le Plticke comprehends 
interesting descriptions of quadrupeds, birds, fishes, insects, 
plants, flowers, gardens, olive-yards, corn-fields, woods, 
pasture-grounds, rivers, mountains, seas, fossils, minerals, 
the atmosphere, light, colours,' vision, the heavenly bodies, 
globes, telescopes, microscopes, the history of navigation, 
systematic physics, &c.-^interspersed with a variety of 
beautifiil refiections, on the wisdom and beneficence of the 
Deity in the arrangements of nature. Euler^s Letters com- 
prehend popular desciiptions of the most interesting sob* 
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jeets connected with natural philosophy and ethics, inter- 
•persed with moral reflections, and frequent references to 
the truths of revelation. Condorcet, in his French trans- 
lation of this work, carefully omitted almost all the pious 
and moral reflections of this profound and amiable phi 
losopher, as inconsistent with the infidel and atheistical 
philosophy which then prevailed. "The retrenchments,'* 
says he, " aflect reflections which relate less to the sciences 
and philosophy than to theology, and frequently even to the 
peculiar doctrines of that ecclesinstical communion in which 
£uler lived. Jt is unnecessary to assign a reason for omU- 
gions of this description^ These omissions were supplied* 
and the passages alluded to restored^ by Dr. Hunter, in ,his 
32nglish translation, but they have been again suppressed in 
the late edition, published in Edinburgh, in two volumes^ 
12mo.* 

It is much to be regre|ted that we have no modem Rays* 
Perhams, Boyles, or Nieuwentyts, to make the light of our 
recent discoveries in science bear upon the illustration of 
the perfections of the Deity, and the arrangements of hia 

1>rovidence. Since the period When th66e Christian pbi- 
osophers left our world, many of ,the sciences which they 

* As a specimen of the omissions to which we allude, the fol- 
IcJwing pase/age may suflBce :— ',' But the eye, which the Creator 
has formed, is subject to no aae of all the imperfections under 
which the imaginary construction bf the fi'eethinker .labours. 
In this we discover the true reason why Infinite Wisdom has 
employed several transparent substances in the formation of the 
eye. It is thereby secured against aill the defects which charac- 
terize every work of man. What a noble subject of contempla- 
tion! How pertinent that question of the Psalmist f ffe who 
formed the eye^ shall he not see ? and He who.planted the eoTf shall h« 
fwt hear ? The eye alone being a masterpiece tiiat far transcends 
the human understandings what an exalted idea must we imax 
of Him who has bestowed this wopderful ^, and that in tho 
lughest perfection, not on man only, but on the brute creatiQQ, 
nay, on the vilest of insects!" The Frencb philosopher and 
statesman seems to feel ashamed of the least alliance betwee|i 
philosophy and religion, when he is induced to discaurd such re 
flections. He seems apprehensive, as Dr. Hunter remarks, that 
a single drop of water from Scripture Would contaminate the 
whole mass of philosophy. We would hope our British phi- 
losophers are not yet so deeply tinctured with the spiht i^ 
iomelily. 
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were instruroental in promoting haye advanced to a high 
degree of perfection, and , bave thrown additional light on 
the wisdom and' intelligence of the Divine mind, and the 
economy of the universe. Natural history has widely en* 
larged its boundaries ; our views of the range of the planet- 
ary system have been extended ; the distant regions of the 
«tarry firmament have been more minutely explored, and 
new objects of magnificence brought within the reach of our 
observation. The nature of light has been more accurately 
investigated, the composition of the atmosphere discovereOi 
the properties of the different gases ascertained, the power* 
of electricity and galvanism detected, and chymistry — asci* 
ence completely new-modeiled — has. opened up the secret 
springs of nature's operations, and thrown a new light on 
the economy of Divine vvisdom in the various processes 
which are going on in the material system. Is it not unac* 
countable, then, that no modern system of Phystco-Tkeology^ 
embracing the whole range of modern, discoveries, should 
have proceeded from the pens of some one or other of our 
most distinguished « philosophcirs ? Dpes this circumstance 
seem to indicate, that, since the early part of the last cen- 
tury, the piety of philosophers has been declining, and the 
infidel principles of the Continental school gaining the as- 
cendency 1 Infidelity and fatalism very generally go hand 
in hand. When the truths of I^e velation are once discarded, 
a species of universal sk,'epticism, differing little or nothing 
j^om atheism, takes possession of the mind ; and hence we 
find, that in the writings of such men as Bufifon, Diderot, 
and La Place there is not the slightest reference to final 
causes, or toUhe agency of an All-pervading Mind that 
governs the universe. 

That the connexion between science and theology we 
have been recomnxending is not a vague or enthusiastic 
idea appears from the sentiments, which have b^en expressed 
on this subject by the most eminent philosoj^hers. Through* 
out the whole of the works of the immortal Newton, we pei^ 
ceive a constant attention to final causes, or to the great 
purposes of the Deity. It was the firm opinion of thia phi- 
losopher,.** that, as we are everywhere encountiered in oux 
ijffaeaichas by powers and effects which are unaccountable 
upon any principles of mere mechaniam, or the combinatione 
<i mftttMT mod mo^iQih wi^ must for evez resort to a Supreme 

li 
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^wer, whose inflaence extends over all naiture, and who 
accomplube* the wisest and most benevolent ends by the 
best possible meansl'* Maclaurin, the friend of Newton, 
and the commentator on hia Principia^ expresses the follow- 
ing sentiments on this subject, in his " Account of Sir I. 
Newton's Discoveries.'* " There is nothing we meet with 
more frequently and constantly^ in nature than the traces 
of an all-goveming Deity. And the philosopher who over- 
looks these, contenting himself with the appearances of the 
material universe only, and the mechanical laws of motion, 
neglects what is most excellent ; and prefers what is imper- 
fect to what is supremely perfect, finilude to infinity, what 
is narrow and weak to what is unlimited and almighty, and 
what is perishing to what endures for ever. Such who at- 
tend not to so manifest indications of supreme wisdom and 
goodness, perpetually appearing before them wherever they 
turn their views or inquiries, too much resemble those ancient 
philosophers who made Night, McUter^ and Chaos the orir- 
ginal of all things.'^ Similar sentiments were expressed by 
the late Professor Robison, one of the most profound mathe- 
maticians and philosophers of his age. " So far from banish- 
ing the consideration of final causes from our discjussions, it 
would look more like philosophy, more like (the love of true 
wisdom, and it would taste less of an idle curiosity, were we 
to multiply our researches in those departments of nature 
where final causes are the chief objects of our attention — > 
the structure and economy of organized bodies in the animal 
and vegetable kingdoms." — ** It is not easy to account for 
it, ahd perhaps the explanation wodld not bie very agreeable, 
why many naturalists so fastidiotisly avoid such views of 
nature as tend to leiaid the mind to the thoughts of its Au- 
thor. We see them even anxious to weaken every argument 
for the appearance of design in the construction and opem* 
tions of nature. Ope would think, that, on' the contrary, 
such appearances would be most welcome, and that nothing 
would be more dreaiy and comfortless tfa^n the belief that 
chance or fate rules all the events of nature." — Elements of 
Mechanical PhUoaophy, vol. i. p. 681,-682. We know not 
whether such sentiments were inculcated from the chaur of 
Natural Philosophy^ which !Dr. Robison sa lone occupied, hy 
the distinguished philosopher who has lately deceased. 
. U. Besides the dedactions of natuial religion to wbiflb 
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iv« hsTe now adverted— *in our scientific instructions there . 
ought to <be a reference, on every proper occasion, to the 
leading truths of re<velaitlon. There* are many scientific in* 
qjoirers who would have no objections occasionally to advert 
to final causes and the wisdom of the Deity, who consider 
it altogether irrelevant, in the discussions of science, to make 
the slightest reference to the facts and doctrines detiuled in 
the Sacred Oracles. The expediency or the impropriety of 
such a practice must depend on the views we take of the 
nature of the -communications wh^ch the Scriptures contain. 
If the Bible is acknowledged at a revelation from God, its 
truths must harmonise with the system of natore,-^the^ 
must throw a mutual light on each other, — and the attri- 
butes of the Divinity they respectively unfold must be in 
perfect accordance ; and therefore it can never be irrelevant, 
when engaged in the study of the one, to refer for illustrations 
to the other. On the contrary, to omit doing so from a 
fastidious compliance with what has too long been the es* 
tablished practice would be a piece of glaring inconsistency, 
either in the theologian on the one hand, or the philosopher 
on the other. We have too much reason to suspect, that . 
thesqueamishness of certain scientific characters, in omitting, 
all references to the Christian system, arises either from a 
secret disbelief of its authority, or from a disrelish of the 
truths And moral principles it inculcates. 

Taking for granted, then, what has never yet been dis- 
proved that Christianity is a revelation firom heaven, and recol- 
lecting that we live in a country where this religion is pro- 
fessed, follows, as a matter of contistency as well as of dtUy^ 
that all oiir systems of instruction, whether literary or sci- 
entific, whether in eolleges, academies,inecbanics* institutions,, 
or initiatory schools, ought to be founded on the basis of the. 
Christian revelation — that; in the instructions delivered in 
such seminaries, its leading doctrines should be recognised,, 
and that no dispositions or conduct be encouraged which are 
inconsistent with its moral principles. 

More particularly, in describing the processes or phe- 
nomena of nature, an opportunity should frequently be taken 
of quoting the sublime and energetic sentiments of the 
inspired writers, and of referring to the facts they records 
when they are appropriate and illustrative of the subject in. 
hand. This would tenj to connect the operations of nature 
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with the agency of the €k>d of nature ; and would ihow to» 
the young, that tbeir inttructen felt a ▼eneration for that 
Book which has God for its Author, and our prosent and- 
future happiness as the great object of its revelations- 
Why should the Bible be almost the only book from which. 
certain modem philosophers never condescend to borrow a 
quotation 1 They feel no hesitation — 'nay, they sometimes, 
appear to pride themselves in bein^'able to quote from Plato^ 
Aristotle, and Zeno, or from Ovid, Virgil, and Lucretius. 
They would feel ashamed to be considered as unacquainted, 
with the works of Bacon, Galileo, Newton, Halley, Huygens, 
Boscovicb, Black, Kobison, Bufibn, or La Place, and unable 
to quote an illustrative sentiment from their writings ; but 
they seem to feel as if it would lessen the dignity ofscienctt 
to borrow an illustration of a scientific position from Moaes^ 
or Isaiah, and to consider it as in nowise disrespectful to 

§)pear ignorant of the contents of the Sacred Volume, 
uch were not the sentiments and feelings of the philoso- 
phers to whose works I lately referred, which abound with 
many beautiful and appropriate sentiments from the inspired 
writings. Such were not the feelings of the celebrated Eulevy 
whose accomplishments in science were admired bjp ail the 
philosophers of Europe ; nor were such the feelings of the 
late Dr. Robison, who was scarcely his inferior. When 
describinff the numerous nebula in the distant regions of the 
heavens, he closes his remarks with the following reflection : 
'*The human mind is almost overpowered with such a 
thought. When the soul is filled with such conceptions or 
the extent of created nature, we can scarcely avoid exclaim- 
ing * Lord, what then is man, that thou art mindful of him V 
Under such impressions, David shrank into nothing, and 
feared that he should be forgotten among so many great 
objects of the Divine attention. His comfort and ground of 
relief from tl^is dejecting thought are remarkable. • But,* 
says he, < thou hast made man but a little lower than the 
angels, and hast crowned him with glory and honour.*^ 
David corrected himself, by calling to mind how high he stood 
in the scale of God's works. He recognised hia own divine 
original, and his alliance to the Author of all. Now, cheered 
and delighted, he cries out, ' Lord, how glorious is thy 
name !' " — Elements of Mechanical Fhilosophyt Vol. i. p. 666. 
Again, every proper opportunity should be taken of iUoi- 
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Mitinlf flM harmornf which sabtistf betWmii the system of 
TeTelation and the •system of nature — between the deelara- 
tions of the inspired writers and the facts lyhich are' found 
to exist in the material aniverse. This subject presents aa 
extensive field of investigation, which hpts never yet been 
thoroughly explored, and which admits of the mosi extensir* 
and diversified illustrations. The facts of gtotogy-^'-wm^ 
of which wore formerly set in array against the records of 
reveletion<-arQ now seen to be corroborative of the facts 
stated in the Mosaic historr \* and in proportion as the, 
system of nature is minutely explored, and the physi(»l 
sciences in general approximate to perfection, the more 
striking appears the comcidence between the revelations of 
the Bible and the reyelations of Nature. And one principal 
reason why^^this coincidence at present does not appear 
coinplete is, that the Scriptures have never yet been 
thoroughly studied in all their references, nor the system of 
the material world thoroughly explored. The facts of 
modern science, of which many of our commentators were 
ignorant, have seldom been brought to bear upon the eluci- 
dation of the inspired writings, and the sentiments of the 
sacred writers have seldom been illustrated by an appeal to 
the discoveries of science. The views which the system of 
nature exhibits of the plan and principles of the Divine gov- 
ernment, the reasons of the operation of those destructive 
agents which frequently exert their energy within the bounds 
01 our. sublunary system^ and the connexion which subsists 
between physical and mortd evil, might also form occasional 
subjects of investigation' ; as they are all deeply interesting 
to m^ considered as a moral agent, and as the subject of 
the moral administration of the Uovernor of the Universe. 

In the next place, we hold it as a matter 6f particular 
importance, that the instructions of science be conducted in 
such a manner as to make a moral mpressum upon the< 
he&rt. An objection has frequently been raised by religious 
people against the stu'dy of science, from its tendency to- 
produce a spirit of intellectual pride ; and it can scarcely be 
denied that there is some ground for the objection, when the 
pursuits of general knowledge are entirely separated from 

I 

* For illustrations of this positicm, see Dr. lire's Geology, 
FnkiBson's Organic Remains, &c. 

Ii2 
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MgicfKL Bttt th« objects of science, when properly exh^bite^ 
tmi .Meeompanied with avpropriate reflections, have a very 
different tendency. When we consider the namberiesB 
nnltitDdes of beings which exist in the universe, and the 
immense variety or processes incessantly, foing^ forward in 
eveiy department of nature ; when we consider the infinite 
wisdooi and intelligence, far surpassing human comprehen- 
sion, which they display ; when we consider the immense 
magnitude and extent of the universal system of created 
heingti and the probability that m^ stands near the lower 
part of the scale of rational existence, and is only like an 
atom in the immensity of ci^eation, — ;we perceive the most 
powerful motives for humility and self>abasement. When 
yre consider the benevolent arrangements in the elements 
around us, and in the ftructuie and funotions of animated 
beings, and' the provision made for their subsistence, it has 
a natural tendency to inspire the heart with gratitude and 
affection towards Him from whom all our comforts flowa 
And when we reflect on the grandeur 5f the Ddty is dis- 
played in tlie magnificence of his empire, land in his incessant 
agency throughout all its provinces, should it not inspire us 
with reverence and adoration, and with a lively hope that a 
period will arrive when we shall behold the wonders and 
glories of his creation more- clearly unfolded 1 Such senti- 
ments and emotions the works of God,* when rightly con- 
templated, are fitted to produce ; and to overlook them in 
oar instructions to the young is to deprive them of some af 
the purest enjoyments, and some of the greatest advantages, 
which flow from scientific knowledge. When .their minds 
are deeply impressed with such emotions, they are in some 
measure prepared for listening with reverence to the declli-> 
rations of the inspired volume, and for perceiving the force 
and sublimity of the descriptions it gives of the chapicter of 
God. 

It would perhaps excite ^ smile of contempt in some whe 
would spurn at the idea of being ranked in the class of 
infidels were J to insinuate, that our scientific meetings^ and 
lectures should be opened. with prayer, and adoration 'if the 
Bifine Being. It might indeed admit of a doubt wh e^*der 
it would be expedient to attempt such a practice in the p^es^ 
ent itat$ of society. But I have no hesitation in afiiirjing, 
that to acknowledge God ia ali o«r pQi8Qit% taid i» pqr 
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Him a tribute of adoiation, are dictates of natural m wiH 
ae of revealed religiQn, and that a Deist, vera he to act in 
consistency with ms avowed principles, would engage in 
daily prayer to the Great Author of his existence. It is 
expressly ^enjoined in the Scriptures, *^ In all thy ways ac- 
knowledge God, and he shall direct thy steps ;*' and it ia 
declared to be one of the characteristics of the wicked man, 
**that God is not in all his thoughts,** and that *• through 
the pride of his countenance he will not call upon God.'* 
If we firmly believe there is a God, we must also believe 
that he is present in all places, and privy to all our thoughts, 
that all our circumstances and wants are open to his Omnis- 
cient eye, and that ** he is able to do for us above all that 
we can ask or think/* Although we are ignorant of the 
precise physical connexion between prayer and the bestow* 
nient of a favour by God, yet we ought to engage in this 
■duty, becliuse it is accordant with the idea of a Supreme 
Being, on whom we are every moment dependent, and htm 
therefore been acknowledged by the untaught bart>arian, as 
welt as by the enlightened Christian ; because it is positively 
enjoined ; because there is a connexion established by the 
Creator between asking and receroing; because it tends to 
fix pur thoughts on the Omnipresence of the Divine Mind, 
to impress our hearts with a sense of the blessings of which 
we stand in need, and to excite earnest desires after them ; 
and because it is one way in which we may hold a direct 
intercourse with our'Oe&tor. I woujd not envy the Chris- 
tian feelings ' of that man who can^ habitually engage in 
literary compositions dr scientific discussions, without ac- 
knowledging his Maker, and imploring bis direction and 
assistance. Religion degeneratef into something approach- 
ing to a mere inanity when its spirit and principles are not 
canied into every department, of human life. and society, nor 
its requisitions attended to in every secular business in 
which we enj^age. Till the principles of Christianity be 
made to bear in all their force on every department of human 
actions, and especially on the business of education, we can 
aearc^y expect that its benign tendency will be generally 
appreciated, -or that society will reap all the benefits whira 
it is calculated to impart. 

There are, however, certain descriptions of literary char- 
«6l#r8, who, althouf^b they consider it ezpadient to pay an 
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oooanoaal compUment to Christianity » would connder sQcb 
remarkB as bordering on superstition or fanaticism. When 
we talk to them about the Chriitian revelation, in general 
terms, they do not choose to say any thing directly against 
its excellence or divine authority ; but if we descend into 
particulars, and expatiate on any of its fundamental doc- 
trines, or attempt to reduce to practice its holy requisitippsy 
we are frequently met with a contemptuous sneer, or a ciy 
of enthusiasm, and sometimes with a harangue against the 
foQies of Methodism, or of Bible and Missionary Societies. 
We are thus led to infer, with some degree of reason, that 
such characters have no impressive belief of the Divine 
origin of the Christian system ; and it would be much more 
honourable and consutent at once to ayow their infidelity, 
than to put on the mask of disstmnlation and hypocrisy. Ne . 
individual ought to be subjected to any civil penalties on ao^ 
count of the opinions- he holds, as for these he is account- 
able only to his Maker; nor should any opinions be at-^ 
tempted to be extirpated by any other weapons than the- 
strength of r^son and the force of arguments. But, at the 
same time, it is requisite that society should know the . 
leading principles of any one who proposes himself as a 
public instructor of his fellow-men^ in order that they may 
judge whether it would be proper 4o place their relatives- 
under the instructions of one who might either overlook 
Christianity altogether, or occasionally throw out insinua- 
tions against it. To act the hypocrite, to profess a decent 
respect' for the Christian religion, while the principles of 
infidelity are fix^d in the mind, accompanied with a secret 
wish to undermine its- foundations, is mean and coniemptibUf 
unworthy of the man who wishes to be designated by the ~ 
title of philosopher. Yet such hypocrisy is nqt at all un- - 
common ; it was particularly displayed by the skeptical phi- 
losopbers on the Continent, prior to the French revolution^ 
and avowed to their most intimate associates. 

Bufforit the natural historian, who appears to have been 
an atheist, was also, according to his own confession, a con- 
summate hypocrite. In a conversation with M, HerauU 
SeehtUea^ in 1785, About fo^ur years .before his death, and 
when he was in the seventy- eighth year of. his age, he d^ 
clared, " In my writings I have always spoken of the 
CKtatar ; but it is easy to efiaoe that word, and substitute 
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ib Hi place the powert of nature, which conaiat in the two 
grand laws of attraction and repulsion. When the Sorboime* 
became trouhleeome to mo, I never scruple to give them 
every satisfaction they require. It is but a ^ound, and men 
are foolish enough to be contented with it. Upon this account, 
if I were \\\, and found roy end approaching, I should not 
hesitate to receive the sacrament* Helvttivs was my inti^ 
mate friend, and has frequently .visited me at Montbart. I 
have repeatedly advised him to use similar discretion ; andt 
had he followed my 'advice, he would have been much hap* 
pier." ** My first work," continued he, " appeared at the same 
time with VEsfrit det Lois. Montesquieu and myself were 
tormented by the Sorbonne. The president was violent 
* What hatt you to answer for yourself 7* says he to me, in 
an angry tone. * Nothing at aiW was my answer, and he 
was silenced and perfectly thunderstruck at my indifference.'* 
In perfect accordance with such a system of hypocrisy, 
Bunon kept a father cisnfessor almost constantly with him, 
to whom ne was in the habit of confessvngy in the same 
apartment where he> had developed the PrvneifUs of Mate- 
rudisnif which, acconling to his system, was an abnegation 
of immortality. He also regularly attended mass on Snn- 
dayS) unless prevented by indisposition, and communicated 
in the Chapel of the Glory , every Whitsuntide. Though he 
heartily despised his priestly confessor, he flattered and ca« 
joled him with pompous promises, and~ condescending at* 
tentions. ** I have seen this*priest," says Sechelles, *^ in the 
absence of the domestics, hand over a towel to the count, 
set the dining-taiiie before him, and perform such-like me* .t« 

nial services. Butfon rewards ihese attentions with, JtAanJb " 

you, my dear chiid.*^ Such was the habitual hypocrisy of 
this 'philosopher ; and, said he, ** it has been obierved by me 
in all my writings : I have published the one after the other 
in such a manner, that men of vulgar capacities should not 
be able to trace the chain of my thoughts." His intolerable 
vanitiy and pomposity^ his breach of promises, the grossness 
of his conversation, and his numerous amours and intrigues 
were in perfect correspondence with such principles, and 
the natural result of them. "His pleasantries," save 
Sechelles, " were to void of delicacy, that the females were 

* The faculty of Theology at Paris. 



382 QSNERAL DIFFUSION OF KNOWLEDGE. 

oUig«d to quit the room.'**. What a scen^ of moral anaiehjr 
would be introduced, were such principles to be universally 
inculcated and acted upon in society ! All confidence be- 
tween man and man would be shaken* and the foundations 
of tlie soeial system undermined and destroyed. Yet such 
was the morality which almost universally prevailed among; 
the continental philosophers, in consequence of the skep- 
tical and atheistical principles they had imbibed. Truth, 
sincerity, modesty, humility, and moral obligation formed 
no part of the code of their morality ; and such, in all proba- 
bility, wouM soon be the result in our own country, were the 
pursuits of science and philosophy to be completely dissev- 
ered from religion. 

In the last place, there are several topics connected with 
religion which might occasionally be made the subjects of- 
discussion in scientific associations : such, for example, are 
the evidences and importtoce of the Christian Revelation — 
the physical and moral facts to which it occasionally adverts 
— 4be attributes 'of the Divinity — the general principles of 
moral action — ^the laws which the Creator has promulgated 
fi>r preserving the order of the intelligent system, a^d the 
foundation on which they rest-^the evidences for the Im- 
mortality of the soul, 93Cid the eternal destiny of man* 
These and similar topics- might, on certain occasions, be- 
come subjects of investigation, as they can be illustrated . 
without entering on the arena of theological controversy, 
or descending within the liniits.of sectarian opinions. I da 
not mean to say . that they should be discussed according to 
the method of forensic disputations, by oppojsite parties 
taking different sides of a question — a mode of communica- 
ting knowledge the tendency of which is very questionable 
— 4)ut that certain positions in reference to them should be 
proved and illustrated, in^a direct manner, in the form of 
essays, lectures, or oral instrui^tions. The topics now speci- 
fied, and those which are intimately related to them, are 
subjects of the deepest interest and importance to every in- 
dividual of the human race ; and, therefore, no valid reason 
can be assigned why such subjects should not be occasion- 

I 

, * See an account of some particulars in the private life of 
Bufibn, by M. Sechelles, one of his admirers, in Uie Monthly 
Magazine for July, 1797, supplementary No. vol 3, p. 493-501. 
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ally elucidated in literary and scientific seminaries, if it be 
one object of such institutions to promote the happiness 
and — what is essentially requisite to it — ^the moral improve- 
ment of mankind. 

For example, is it not in the highest degree important to 
every human being that he should be convinced of his im- 
mortal destiny, aiid have his mind impressed with the reali- 
ties of a future world — that he should ascertain whether, at 
death, he is to be reduced for ever into the same situation as 
the clods of the valley, or transported to a more expansive 
sphere. of existence 1 Take away from man the prospect of 
immortality, and you- throw a veil of darkness and mystery 
over all the scenes of creation ; you reduce th6 moral world 
to a scene of confusion, and involve the ways of Providenee 
in a dark inextricable maze ; you inwrap the character of 
the Deity in awful obscurity, and terminate every prospect 
of becoming more fiilly acquainted with the magnificence 
of the universe ; you reduce man to an enigma — to the most 
inexplicable phenomenon in czeation, and annihilate the 
strongest motives to the practice of virtue. But this is not 
all ; yon remove the most powerful motives to the pursuit 
of scientific knowledge ; for, in this case, you confine its 
beneficial results merely, to the promotion of the comforts 
and conveniences of the present .transitory life; and the 
discoveries of the order and extent of the universe it un- 
folds, aiid the speculations to which thev lead, tend only to 
bewilder and perplex, the mind, when it is cut off from all 
hopecf of prosecuting its inquiries beyond the grave, and of 
beholding the mysterious scenes of creation more fally dis- 
played. On this ground, a man who is exhorted to culti- 
vate an acquaintance with science might, with sopie rea- 
son, exclaim, ** Of what avail is it to spend anxious days 
and sleepless nights in acquiring scientific knowledge, when 
it may be all lost before to-morrow's dawn, or, at the far- 
thest, after the lapse of a few short years, when my intel- 
lectual faculties shall be annihilated ? I can acquire but a 
few scattered frdgnients of it at most, although I were to 
prosecute my researches as far as the most distinguished 
geniuses, have ever advanced ; and I must quit the field of 
investigation before the ten-thousandth' part of it is half ex- 
plored. Had I a prospect of enlarging my faculties and 
resuming my reseaiiches in a future state of hieing, I might 



384 OBNSRAL DIFFUSION OF KNOWLSDOB. 

mnghge in them with tome degree of interest snd vigour ^ 
but to one who is uncertain whether his connexion with the 
intelligent universe shall be continued for another day, it 
appears quite preposterous, and tends to deprive me of many 
■ensitive gratifications which I find essential to my present 
enjoyment." What is affirmed of happiness, in geoeral* 
may be applied to knowledge, one of its ingredients, that 
the expectation of its permanency is indispen»al>ly requisite 
to its perfection. It is the prospect of science being prose- 
cuted in a future world and carried to perfection, that con- 
fers a dignity on its objects, and , forms the most powerful 
motive to engage in its pursuits ; And, in this point of view, 
it may be considered as forming a part of that training ^hich 
is requisite to prepare us for the activities, the contempla- 
tions, and enjoyments of that higher sphere of existence. 
But where no such hopes are indulged, intellectual pursuita 
are deprived of their chief excellence and importance, and 
the b^st affections of the heart of their sublimest objects and 
most exalted pleasures ; and the more the powers of the 
mind have been exercised and improved, and the more, it 
feels itself prepared for a series of rational enjoyments, the 
more chagrined and disappointed must it feel when years 
roll away, and it approaches the point where it is to sink 
into eternal oblivion. Withot^t the hopes of admission tQ 
future sources of enjoyment, at the hour of dissolution, we 
may as8un;ie an air of composure, because we are unable to 
resisti or an air of fortitude from the last efforts of pride ; 
but, in point of fact, we can await the extinction of our 
being only with a mournful and melahchoiy gloom. 

This representation has frequently, been realized in the 
case of men of cultivated minds, who had thrown aside the 
obligations of religion and the idea of a future world, when 
they approached the confines of the tomb ; of which the fol- 
lowing instances may^ suffice : — Votlaift^ when approaching 
his dissolution, lobked back upon p]:otracted jears with 
remorse, and forward with dismay. He wished for annihila- 
tion through the dread of something worse. ,He attempted 
to unburden his troubled mind by confession to a priest ; 
and he (Placed his hopes of peace with He^vep in an eager 
conformity to those rituals which he incessantly treated 
with contempt. In a previous indisposition he insisted 
upon sending for a priest> contrary to the warmest remoa- 



GLOOM AND WRBTCHEDNES8 OV 8KBPTICI9X. 885 

Mrancei of his friendi and attendants. On lecoveiy he 
VfBS ashamed of his oonduct, and ridiculed his own pusil- 
lanimity. This pusillanimity, however, returned upon a 
relapse ; and he had again recourse to the miserable remedy. 
He acknowledged to Dr» Tronehiiit his physician, the 
agonies of his mind, and earnestly entreated nim to procure 
for his perusal a treatise written against the etemiiy of future 
punishment. These facts were communicated to Dr. Cogan 
by a gentleman highly respected in the philosophical world* 
who received them directly from Dr. Tronchin ; and they 
concur with many others in demonstrating the impossibility 
of enjoying permanent felicity without the hopes and con- 
solations of religion. M. Sechelles, to whose narrative I 
lately referred, relates, that in one of his conversations with 
Buffffn, the count declared, " I hope to live two or three 
years longer, to indulge my habit of working in literary avo- 
cations. I am not afraid of death, and am consoled by the 
thought that my name will never die. I feel myself fully 
recompensed for all my labours by the respect which Europe 
has paid to my talents, and by the flattering letters I have 
received from the most exalted personages." Such were 
the consolations which this philosopher enjoyed in the pros- 
pect of the extincti(m of his being. His name would live 
when he himself was for ever blotted out from that creation 
which it was the object of hift writings to describe ! But 
that his mind was not altogether reconciled to the idea of 
sinking into eternal oblivion may be inferred from another 
anecdote, related by the same gentleman. " One evening 
I read to Buffon the verses of Thomtu on the immortality 
of the soul. He smiled. * Par Dieu,* says he, * religion 
would he a valuable gift if all this loere trueJ* " This remark 
evidently implied that the system he had adopted was not 
calculated to present so cheerful a prospect of futurity ae 
the system of Revelation. 

Gibbon, the celebrated historian of the ^ Rise and Fall 
of the Roman Empire,'^ had his mind early tinctured with 
the principles of infidelity ; and his historical writings are 
distinguished by several insidious attacks on Christianity, 
by unfair and unmanly sneers at the religion of his countiy, 
and by the loose and disrespectful manner in which he 
mentions many points of morality regarded as important 
even on the principles of natural reli^on. . Such appeam 

K k 
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to have been his eagerness in this cause, that he stooped to 
the most despicable pun, or to the most awkward perversion 
of language, for the pleasure of turning the Scripture into 
ribaldry, or calling Jesus an impostor. Yet he appears to 
have been actuated by the same spirit of hypocrisy which 
distinguished BuJfTon and his philosophical associates ; for, 
notwithstanding his aversion to Christianity, he would 
have felt no scruple in accepting an office in the ckurckj pro- 
vided it had contributed to his pecuniary interests. On the 
occasion of his father having been obliged to mortgage part 
of his estate, he thus expresses himself: ** I regret that I 
had not embraced the lucrative pursuits of the law or of 
trade, the chances of civil office or India adventure, or even 
the fai slumbers of the church" Such is too frequently the 
morality displayed by infidels, and there is reason to sus- 
pect that the church is not altogether purged of them even 
in the present day. That GU)boQ*s principles were not 
sufficient to support his mind in the prospect of dissolution 
appears from many expressions in the collection of his let- 
ters published by Lord Sheffield ; in which are to be traced 
many instances of the high va|ue which, he placed upon ex- 
istence, and of the regret with which he perceived lus years 
to be rapidly passing away. His letter on the death of Mrs. 
Posen bears every mark of the despondent state of his mind 
at the idea that ** all is now lost, finally, irrecoverably lost P* 
He adds, " I will agree with my lady that the immortalitp 
of the soul is, at some times, a very comfortahle doctrine. 
The announcement of his death in the public prints, in 
January, 1794, was accompanied with this remark:. "He 
left this world in gloomy despondency, without those hopes 
and consolations which cheer the Christian in the prospects 
of immortality." Dr. A. Smith, in the account he gives 
of the last illness of Hume, the historian, seems to triumph 
in the fortitude which he manifested in the prospect of his 
dissolution ; and he adduces a playfulness of expression as 
an evidence of it in his jocular allusion to Charon and his 
boat. But, as Dr. Cogan, in his Treatise on the Passions, 
veiy properly remarks, " A n;ioment of vivacity, upon the 
visit of a Mend, will not conduct us to the recesses of the 
heart, or discover its feelings in the hours of solitude." It 
is, indeed, altogether unnatural for a man who set so high 
a value upon fis literary reputation, and certainly very nur 
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sftiitable to the momentoas occasion, to indulge in such 
childish pleasantries as Hume is represented to have done 
at the moment when he considered himself as just about to 
be launched into non-existence ; and, therefore, we have 
some reason to suspect that his apparent tranquillity was 
partly the effect of vanity and affectation. " He has con- 
fessed," says Dr. Cogan, " in the most explicit terms, that 
his principles were not calculated to administer consolation 
to a thinking mind." This appears from the following pas- 
i^age in his Treatise on Human Nature. ** I am affrighted 
and confounded with that forlorn solitude in which I am 
placed by my philosophy. When I look abroad, I foresee, 
oh every side, dispute, contradiction, and distraction. 
When I turn my eye inward, I find nothing but doubt and 
ignorance. Where am I, or what 1 From what canseft do 
l derive my existence, and to what condition shall I return 1 
I am confounded with these questions, and begin to fancy 
myself in the most deplorable condition imaginable, envi- 
roned with the deepest darkness."* 

Diderot, one of the French philosophists, wa^ a man of 
very considerable acquirements in literature and in the phy- 
sical sciences. The first publication by which he attracted 
public notice was a volume written against the Christian 
religion, entitled Pensiet Philosdpkiqnes. Afterward, in 
company with Voltaire and D*Alembert, he conducted the 
publication of the Dictionnaire Encyclopidique^ the secret 
object of which was to sap the foundations of all religion, 
while the reader, at the same time, Was presented with the 
most splendid articles on the belles-lettres, mathematics, and 
the different branches of physical science. While a weak 
divine, to whom the theological department of the work was 
committed, was supporting, by the best arguments he could 
devise, the religion of his country, Diderot and D'Alembert 
were overtpming those arguments under titles which prop- 
erly allowed of no such disquisitions ; and that the object 
of these digressions might not pass unnoticed by any class 
of readers, care was taken to refer to them from the articles 
where the question was discussed by the divine. Here was 
an example of that hypocrisy to which I have already ad* 
4*er(ed, ^s characteristie of the sect of infidel philosophers ; 

* Treatise on Human Nature, vol. i. p. 456. 
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and the followinff anecdote is illustrative of similar disinge- 
naity, coupled with almost unparalleled impudence. In the 
course of his correspondence with the late Empress of 
Russia, Diderot mentioned his own library as one of the 
most valuable in Europe) although it is supposed not to have 
contained above a hundred volumes. When Catharine 
wanted to purchase it and make him librarian, he said that 
hi* constitution could not support the cold climate of Peters- 
burgh. She offered to let him keep it during his lifetime 
at Paris ; and the library was sold for an immense price. 
When her ambassador wanted to see it, after a year or two*s 
payments, and the visitation could no longer be put off, he 
was obliged to run in a hurry through all the booksellers' 
•hops in G,ermany, to fill his empty shelves with old 
volumes* It was customary for Diderot and D*AIembert to 
frequent the coffee-houses of Paris, and to enter with keen- 
ness into religious disputes, the former attacking Chris- 
tianity, and the latter, under the mask of piety, defending 
it, but always yielding to the argumei^ts of his opponent. 
This practice was put a stop to by the police ; and Diderot, 
when reproached by the lieutenant for preaching atheism, 
zeplied, " It is true, I am an atheist, and I glory in it.*' But 
euch principles will not always support the mind, nor did 
they support the ipind of Diderot, when his dissolution 
approached. When he perceived that death wad at^o great 
distance, he desired that a priest might be brought, and the 
cure de St. Sulpice was introduced to him. He saw this 
ecclesiastic several times, and was preparing to make a 
public recantation of his errors ; but Condorcet and the other 
adepts now crowded about him, persuaded him that his case 
was not dangerous, and that country air would restore him 
to health. For some time he resisted their attempts to 
bring him back to atheism, but they secretly hurried him to 
the country, where he died, and a report was spread that he 
died suddenly on rising from the table, without remorse, 
and with bis atheism unshaken. 

Such are the native effects of the highest intellectual 
accomplishments, and the most brilliant acqairements in 
science, when unaccompanied with the spirit of true religion 
and of Christian morality. They cannot improve the moral 
order of society ; they cannot procure for their possessors 
substantial enjoyment, even m the present life ; and they are 
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mtto|feth«r inadequate to support and tranquillize the aoul 
in the prospect of the agonies of dissolving nature. Not- 
withstanding the rational gratifications such persons may 
have occasionally enjoyed in philosophical pursuits, they 
must be obliged to confess that they have acquired no equi» 
valent for those joys which frequently animate the hearts 
of the most illiterate, who are sometimes enabled to look 
forward to the king of terrors without dismay, and to depart 
in peace with hopes full of immortality, — when the philoso- 
phist is obliged to exclaim, ^* All is now lost, finally and 
irrecoverably lost.'* Yet such is the tendency of the prin- 
ciples which are now in operation in our literary and scien- 
tific seminaries, and such the result to which we must ulti- 
mately look forwfurd, should the principles of religion bo 
discarded from the pursuits of knowledge. 

It is therefore to be hoped, that all who have a sincere 
regard for the promotion of science, for the interests of re- 
ligion, and for the welfare of their country, will devote a 
portion of their attention to this important subject, and set 
their faces in opposition to the spint of that skeptical phi- 
losophy which has so long debased and demoralized the 
continental philosophists. Were all the instructions de- 
livered in our seminaries, from infant schools through all 
the gradations of. grammar and parochial establishments, 
mechanics' institutions, academies, and universities, judi- 
ciously amalgamated with the principles of pure and unde- 
filed religion, it would doubtless be accompanied with a 
variety of pleasing ^nd beneficial efifects. It would tend to 
remove the prejudices which a considerable portion of the 
religious world still entertain against the pursuits of science, 
— ^it would lead to correct and rational views of the Chris- 
tian system, and tend to dissipate those foolish and super- 
stitious notions which have too frequently been grafted upon 
it, — it would promote the interests of genuine morality 
among society at large, — ^it would fit the inferior ranks of 
the community for taking a part in the elective franchise 
and government of their country, and the higher ranks for 
promoting the enactment of laws congenial to the spirit of 
true religion, and promotive of the best interests of the nar 
tion, — ^it would tend to secure the peace and tranquillity of 
nationi^ by undermining the malignant passions from which 

Kk2 



300 GENERAL DIWU8I0N OF KNOWLEDGE. 

wan and contentions derive their origin, — it would intn>» 
doce a general spirit of philanthropy, and give efficacy to 
the means employed for promoting the knowledge of Chris- 
tianity throughout the world, and would, ere long, usher ia 
the period foretold in ancient prophecy, when ** the know- 
ledge of Jehovah shall cover the earth, as the waters cover 
the channels of the deep,** and ** when righteousness and 
praise shall spring forth before all nations.** 
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APPENDIX. 



No. I. — Ignorance of the Dark Ages. Page 19. 

The following facto, chiefly extracted from Dr. Robertson'! 
History of Charles V., will show the low state of literature and 
the deplorable ignorance which characterized the period to 
which the text refers. In the ninth century, Herbaud Comes 
Palatii, though supreme judge of the empire, by virtue of his 
office, could not subscribe his name. As late as the fourteenth 
century, Du Guesclin, Constable of France, the greatest man in 
tiie state, could neither read nor write. Nor was this ignorance 
confined to laymen — the greater part even of the clergy were 
not many degrees superior to them' in science. Many dignified 
ecclesiastics could npt subscribe the canons of those councils 
of which they sat as members. One of the questions appointed 
by the canons to. be put to persons who were candidates for holy 
orders was this — " whether they could read the Gospels and 
Epistles, and explain the tenor of them, at least hto^y ?" — 
Alfred the Great ' complained that from the Humber to the 
Thames there was not a priest who understood the liturgy in 
his mother tongue, ot who could translate the easiest piece of 
Latin ; and that from the Thaines to the sea the ecclesiastics 
were stiU more ignorant. The ignorance of the clergy is quaintly 
described by Alanus, an author of the dark ages, in the follow- 
ing words : " Potius dediti gulao quam glossae ; potius colligunt 
Ubras quam legunt libros ; libentius intuentur Martham quam 
Marcum ; malunt legei;e in Salmone quam in Solomone," — t. 0. 
They gave themselves more willingly to the pleasures of glut- 
tony than to the learning of l^guages ; they chose rather to 
collect money than to read books ; they looked upon Martha 
with a more aflfectionate eye than upon Mark ; and fliey found 
more deUght in reading in Salmon than in Solomon. 

One of the causes of the universal ignorance which prevailed 
during that period was the scarcity of books, along with their 
exorbitant price, and the difficulty of rendering them more com- 
mon. The Romans wrote their books either oil parchment or 
on paper made of the Egyptian papyrus. The latter, being th0 
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cheapest, was of course the most commonly usecL But alter 
the communication between Europe and Egypt was broken oGT, 
on account of the latter having been seized up(Hi by the Saracens, 
the papyrus was no longer in use in Italy and other European 
countries. They were obliged, on that account, to write all 
their books upon parchment ; and as its price was high, books 
became extremely rare, and of great valu^. We may judge of 
the scarci^ of the materials for writing them from one circum- 
stance, liiere still remain several manuscripts of the eishth, 
ninth, and following centuries, written on parcmnent, from which 
some former writing had been erased, in order to substitute a 
new composition in its place. In this manner, it is probable, 
several works of the ancients perished. A book of Livy or of 
Tacitus might be erased to make room for the legendary tale 
of a saint, or the superstitious prayers of a missal. Many cir 
cumstances prove the scarcity of books during these ages. 
Private persons setdran possessed any books whatever. Even 
monasteries of considerM)le note had only (me missal. Lupus, 
Abbot of Ferriers, in a letter to the pope, A. D. 655, beseeches 
him to send him a copy of Cicero De OratorCf and Quintilian's 
*' Institutions" — ^^Toti* says he, "although we have part of 
those books, there is nq compilete copy of them in all France." 
The price of books became so high tnat persons of a moderate 
fortune could not afford to purchase them. The Countess of 
Anjou paid for a copy of the Homilies of Hamon, Bishop of M- 
berstadt, two hundred sheep, five quarters of wheat, and the 
same quantity of rve and millet. Even so late as tlie year 1471, 
when Ijouis XI. borrowed the works of Racis, Uie Arabian 
physician, from the faculty of medicine in Paris, he not only 
deponted in pledge a considerable quantity of plate, but was 
obliffed to procure a nobleman to join with him as surety in a 
deed, bindmg himself under a great forfeiture to resfove it. 
When any person made a present of a book to a church or 
monastery, in which were the only libraries during several ages, 
it was deemed a donative of sucn value, that he offered it on 
the altar fro remtdio anmuB nue, in order to obtain the {omve^ 
ness of his sins. In the eleventh century, the art of maKing 
paper, in the manner now become universal, was invented ; by 
means of which, not only the number of manuscripts inoreased, 
tmt the study of the sciences was wonderfully feicilitated. 

Vo. U.— foolish and SwaertUtioui Opinioru retptcting Comets md 

Eclipses, Page 31. 

Aristotle held comets to be fienr exhalations, rising from the 
lower atmosphere to the upper or uery region, condensmg during 
their rapid descent, kindling on their near approach to the em 
)^eum, and bunung untH exhausted. Leonard Digges, aa 
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almanac maker of the fourteenth century^ affirmed of comets. 
• That they signifie corruption of the a^e ; they are signes of 
earthquake, of warres, chaunging of kmgdomes, great dearth 
of come, yea a common death of man and beast." — Bodin sup- 

Eosed them spirits, which, having hved on the earth innumera- 
le ages, and having at last completed their term o^ existence, 
celehrate their last triumphs, or are recalled to heaven, in the 
form of shining stars. In the records of former ages, we rejul 
of a comet " coming out from an opening in the heavens, like 
to a dragon with blue feet, and a head covered with snakes.* 
And we are told that " in the year 1527, about four in the morn- 
ing, not only in the palatinate of the Rhine, but nearly over all 
Europe, ap])eared for an hour and a quarter a most horrible 
comet in tnis sort. In its length it was of a bloody colour, in- 
clining to saffron. From the top of its train appeared a bended 
arm, in the hand whereof was a huge sword, in the instant 
posture of striking. At the point of the sword was a star. 
From the star proceeded dusky rays, like a hairy tail ; on the 
side of them other rays like javelins, or lesser swrads, as if im- 
brued in blood ; between which appeared human faces of the 
colour of blackish clouds, with rough hair and beards.. All 
these moved with such terrible sparkling and brightness, that 
many spectators swooned with fear." — Kosenburgiy " Exampla 
Cometarum. 

The comet of 1454, seen at Constantinople,, seemed there to 
be moving in tl^e firmam^it from we^t to east, and to present 
the aspect of a flaming sword. From its great magnitude, it is 
Bald even to have echpsed the moon, ana created among the 
Turks the utmost consternation, as it was t^iought to prognos- 
ticate nothing less than a crusade from all the kingdoms of 
Christendom^ and forbode the certain overthrow of the crescent. 
Only two years afterward, when, notwithstanding these direfiil 
omens, the Turkish arms had proved eminently victorious, and 
were spreading dismay over all Europe, Halley's comet, in 145^ 
with along tail turned towards the east, created reciprocal and 
still greater alarms on the part of the Christians. Pope C^z- 
tus believed it to be at once the sign and instrument of Divine 
wraths he ordered public prayers to be offered up, and decreed 
that in every town the bells should be tolled at midday, to warn 
the people to supplicate the mercy and forgiveness of Heaven; 
" ut om^esde precibus contra Turcarum tyrrannideni'fundendis 
admonerentur." That aU people may be admonished to pour 
out supphcations against the tyranny of the Turks. — See Milne's 
Essay on Comets. ' 

Even in modem times many foolish and preposterous opinions 
have been entertained respecting these anomalous bodies. In 
a late periodical publication, the writer, of an article on comets, 
vrhea alluding to the comet of 1811, proceeds to state " some 



$94 APPENDIX. 

nn^l&r changes and circumstances" which its influence oc* 
casioned. "The winter," says he, "was very mild, the sprin^f 
was wet, the summer cool, and very little appearance of the 
sun to ripen the produce of the earth ; yet the harvest was not 
deficient, and some fruits were not only abundant, but deli- 
ciously ripe — such as figs, melons, and wall-fruit. Very few 
wasps appeared, and the fiies became blind, and disappeared 
early in the season, ^o violent storms of thunder and light- 
ning, and little or no frost and snow the ensuing winter. Veni- 
son, which has been supposed to be indebted for its flavour to 
a dry and parched summer, was by no means deficient in fat or 
in flavour. But what is very remarkable," continues this sage 
observer, "in the metropolis and about it, was the number of 
females who produced twins : some had more ; and a ^oe- 
maker's wife, m Whitechapel, produced four at one birth, all 
of whom," 6cc. ^c. ' And all such " singular chazij^s and cir- 
cumstances," it would appiear, according to the fancy of this 
sapient essayist, " were occasioned by the influence of the 
comet which appeared in the autumn of 1811 ! !" 

The poets, likewise, by their bombastic descriptions, have 
tended to perpetuate superstitious feelings. The following is 
Du Baita's description of one of these visiters : 

." Here, in the nlgbt, appears s fUming spire, 

There, a fierce dragoin, folded all on lire ; 
I Here, with long bloody halra, a blazing star 
' Threatens the world with fiimine, plague, and war ; 

To princes death, to kingdoms many crooaes ; 

To all estates inevitable looses \ , ' . 

To herdsmen rot, to ploagbmen hapless seasons ; 

To sailors storms, to citios civil treasons.'* 

The following extract from " Tully*s Letters from TVmoK,** 
contains a picturesque description of'^a sc3ar ed^e, and the 
effects it produced on the inhabitants of Barbary. 

" I cannot here omit describing what an extraordinary impres- 
sion an ecUpse makes on the uninformed part of the inhabit- 
ants of this country. Of this we had ocular proof during the 
great ecUpse of the sun on the 4th of this month, which was 
almost total, and occasioned, for some minutes, a gloomy dark- 
ness, resembling: that of midnight. The beginning of the eclipse 
was seen* at Tnpoli at half-past seven in the morning i at half- 
past eight, when it was at the height, the face of nature was 
t^hanged from day to night. The screech-owl, not long retired 
to its rest, res^ppeared, and disturbed the morning with its 
shrieks. Lizards and serpents w«re seen prowling about the 
terraces ; and flights of evening birds, hei^ called marabats, 
and held sacred by the Moors, flew about in great numbers* 
-sad increased the darkn^. The noisy flitting of their vring^ 



1 



SUPERSTITIONS RBSPBGTINO ECLIPSES. 395 

loased the Moor, who had been stupified with fear ; and when 
one of these heavy birds (which often drop to the ground by 
coming in contact with each other^ chanced to fall at his feet, 
the Amcan would start aghast, look at it with horror, and set 
up a hideous howl. About eight o'clock, when the lustre of Uie 
morning was completely faded, the common Moors were seen 
assembUng in clusters in the streets, gazing wildly at the sun, 
and conversing very earnestly. When the eclipse was at its 
height, they ran about distracted in companies, nring volleys of 
muskets at the sun, to frighten away the monster or dragon, as 
they called it, by which they supposed it was being devoured. 
At that moment the Moorisn song of death and waUiah-tooOf or 
the howl they make for the dead, not only resounded from the 
mountains and valleys of Tripoli, but was uiidoubtedly re- 
echoed throughout the continent of Africa. The women brought 
into the streets, all th6 brass paiis, kettles, and iron utensils they 
could collect ; and, striking on them with all their force, and 
screaming at the same time, occasioned a horrid noise, Uiat was 
heard for miles. Many Of these women, owinjg to their exer- 
tions and fears, fell into fits, or fainted. The distress and terror 
of the Moors did not in the least abate tiU near nine o'clock, 
when the sun assiued them, by his refulgent beams, that all hja 
duigers were passed. 

" Duting the morning and the day the atmosphere was un- 
comm()nlv clear, even for a Barbary sky, which rendered the 
effects of this great eclipse more strikmg. We learned from 
Hadgi Abderrahman, who paid us a visit when it was over, that 
the first ladies in the place had trembled at the event, and seve- 
ral were seriously iU. The ladies of his own family, he said, 
had suffered much less at the appearance of the ecupse, from 
the circumstance of his being at nome with them ; for though 
he considered it would be useless to enter into a philosophical 
account of it to them, yet he assured them that the moon went 
occasionally to see the sun ; and when they met, by their beinff 
80 close together, the moon alwayjs interrupted more or less (» 
his light. This account, he said, the truth of which they were 
convinced of by his great earnestness, considerably alnted their 
fears. To the ambassador it was a serious case, as Lilla Am- 
nani is in a very delicate state of health ; but the account he 
gave her of the phenomenon entirely pacified her." 

The above description presents a melancholy picture of the 
grosiv ignorance' even of the tadiea of modem Barbary, and of the , 
consequent shallowness of their understandings; since their 
fathers and husbands considered it useless to enter into a 
rational account of the phenomenon, and since they were 
pleased with such an absurd and extravagant explanation of it. 
And since the higher ranks in that country are so grossly ignorant 
of the order of nature, and of tiie causes of so common phenomena* 
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in what a atate of mental darkness mnat the lower cTass^ 
of society be placed ! Nor is Barbary the only country in which 
siich Ignorance prevails. Among the middling and lower ranks 
in many European countries, supposed to be in a moderate state 
of civilization, a similar degree of intellectual debasement will 
be found to exist. The Croatians, who inhabit a certain dis- 
trict of the Austrian empire, make the whole of their religion 
consist in the hearing of mass and the observance of Lent ; and 
robbery or murder are considered as more venial crimes than 
to eat, during Lent, with a spoon that has been dipped in broth. 
The Morlaccni, who occupy another district of the same em- 
pire are described by geographers as extremely superstitious 
m their religious opinions, and as firmly believing in ghosts and 
witthes, in sorcenes and enchantments, and in every species 
of supernatural agency, '^^hile they are ignorant of the causes 
of the most commonpn^nomena of nature. 

JHo.UL.—AbnariituaofAstroU^y. Page 33, &c. 

Mr! Varley's " Zodiacal Physiognomy," referred to in a note, 
p. 33, pretends to dtecide that the various signs of the zodiac 
create a great diversity in the features and complexions of 
human beings ; and have, in fact, such influence over the des- 
tinies of the human race, that the system may be fairly styled 
" the phrenology of the skies.'' The following extracts exhibit 
a few specimens of thie positions maintiained by this profound 
and erudite writer. " It has been discovered," says Mr. Varley, 
*' that each sign confers a specific style of countenance, feature, 
and complexion, by which appearances alone the sign which 
was rising at the east, at birth, can often, without any other 
help, be ascertained."— " The fiery, trigon, consisting of Aries, 
Leo, and Sagittarius, contain the spirited, generous, magnani- 
mous, and princely natures ; the earthy trigon, Taurus, Virgo, 
andX^apricpm, contain the careful, sordid, and pernicious quali- 
ties ; the aerial trigon, Gemini, Libra, and Aquarius, contain 
the humane, harmonious, and courteous principles; and the 
watery trigon. Cancer, Scorpio, and Pisces, the cold, prolific, 
cautious, and severe qualities."—" Sagittarius, the house of 
Juptter, is the only sign under which no persons are bom having 
black or dark hair, eyes, and eyebrows.*'—" I have always um- 
formly found," says tne author, " those boin under Sagittarius 
to be very fair, with gray eyes, and, in general, of a lively, for- 

§iving-hearted, and free disposition." Again ; " Five minutes' 
ifference of t^e time of their birth renders the members of the 
same family red-haired pr, black-haired, blue-eyed or black-eyed, 
sordid or generous." — " Saturn, at any period of life, passing 
through the ascendant, which he does every thirty years, causes 
iSolness or metencholy for a few weeks to the native, and when 
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Jnpiter passes over it, the paity feels cheerful and healthy ; and 
should a party of antiquarians, hundreds of years after a per- 
son's death, oiscover his grave, there mast be some planet or 
the iBun in conjunction, or some other aspect with his ascend- 
nnt" — " Jupiter in the third house fives safe inland journeys, 
•nd agreeable neighbours or kindred. The moon in this house 
will give constant trudging from one place to another, and is 
often so posited in the nativities of postmen and travellers. Ju- 
piter in tne fourth, with Venus,- gives fixed or landed property, 
wad a house ornamented with matters of taste, or of the fine 
arts. Jupiter in the fifth gives a family of good or clever chil- 
dren, and much pleasure in life and its amusements. In the 
sixth he signifies £[ood servants and assistants, good health, and 
that the native will be fortunate in small cattle and animals. 
Jupiter in the seventh signifies a good wife or husband, and 
agreeable dealings with mankind in making good bargains, &c.** 
— "Children bom under Mars have well-formed china — under 
Aquarius, are fair and amiable — ^under Scorpio, are dark, witJi 
aqviUne no$est and greenish or gray eyes." — "Lord Byron, who 
was bom under Scorpio, received enough of the reflected Tau- 
rus principle to prevent his nose from being aquiline, and to 
give to his character a degree of perverseness or eccentricity *' — 
" Persons bom under Aries, with Jupiter in the first house, an 
likely to succeed and be appreciated in England : if he be pos- 
itfd m Tauras, the native is likely to succeed well in Ireland; 
if in Gemini, in London, of which this sign is the significator. 
Jupiter in Cancer will give him success in Scotland or Holland, 
or concerns connected with the water, unless Jupiter should be 
afflicted by any mabevolaU planu, or be in combustion by being 
too near the sun." 

By this time the reader will be sufficiently satiated with the 
sage doctrines of Mr. John Varley, in relation to " Zodiacal 
Physiognomy" and the phrenology of the heavens. If he has a 
desire to pick up any more of such precious fragments of wis- 
dom, he will be abundantly gratified m perusing toe work itself, 
.where, among other unique and precious relics, he will be pre- 
sented with an engraving cfthe gfwt ofaJUa^ together with an 
account of the manner in which it appeared to Mr. Blake, the 
artist, who drew it, and of its astrological correspondency and 
signification. That such absurdities should be published by the 
first bookselling establishment in London, in the twenty-eighth 
year of the nineteenth century, and be purchased by hundreds, 
peiiiaps by thousands, is a proof that strong efforts are stiU 
rs^uiaite to extirpate the auperstitioos of astiolqgy ton tb# 
ma^ drntaxy of ^m countrymeiL 
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No. IV. — Proofa <^the belirf which it stiU attached to the doctrmot 
of Aatn^ogy, and <if the pemidms effects it produces. Page 33. 

That the predictions of astrologers are still believed by many 
of oar countrymen in the middlmg ranks of life appears from 
the following recent occurrences. 

On the 2a September, 1829, Joseph Hyatt, a joanieynttaii 
printer, was summoned before Sir Peter Laurie, at the Guild- 
nall, London, charged with assaulting his wife Phillips oh the 
preceding Saturday. In his defence, Hyatt declared that all 
their unhappiness proceeded frOm his- wife (a pretty young 
woman of eighteen years) continually haunting the fortune-- 
teUers, and paying attention to their predictions. He produced 
a paper he had recently found, written by an astrologer to whom 
his wife had applied. After laying down the position of the 
planets on the 3d of June, at the moment she apphed to him, 
the astrologer proceeds, "The querant nrust not expect any 
thing to be very kind to her until late in this year, say Octc^r 
next. This day will not prove any thing kind or pleasant. The 
28th day of this month also will not be friendly. July 2d, mind 
your phnnny,. and take no journey, and trust to no relative^ 
The 8th day will not be unkind, 1 hope. Look to it. The 13th 
day also promises you pleasure and also profit. Attend it -, and 
avoid all dark sallow persons.** (Her husband nearly answered 
this description:) "From such your disappointments must 
come. August 2, 6, 23, avoid them days — may be qualified to 
give you vexation ; avoid thera. Sept. 1, 6, will be onkind — ^but 
pray avoid 15, 20. October 4, avoid it — may be vexatious. 
The 20, 21, 27, 28, 20, 30, will be more kind ; pray attend to 
them, and make good use of them ; they will not be unkind." 
The husband said this fellow had predicted their separation for 
three months ; what other things he had put in her head h^ 
did not know, but he led a miserable life with her.— ifomif^ 
Chronicle^ September 3d, 1829. 

On the same day as above stated (Sept: 2, 1820)i Ah» Wheelrir, 
a servant girl, was brought to the Mansitmrhottse, charged with 
having attenipted to enter the house of her master at two o'clock 
in the morning, over the rails. She was exquisitely dressed, 
and wore an elegant satin bonnet, which belonged to her mis- 
tress, and put on ner curls and finery, in order to attend a " Jkop" 
in the neighbourhood, and acknowledged that she had been 
•walking for an hoar or two up and down the streets in conver- 
sation with her friend. In the course of the investigation it was 
stated that there was found in the comer of her box, wrapped 
up carefully, a document which might have led to those unsea- 
sonable and unfortunate assignations which at last terminated 
in her being brought to the watch-house. A paper was handed 
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.to the lord-mnyor, in which was folded a card, on which was 

written the following words : — 

'* Mrs. Smith, No. 49 Wentworth Street, Dress-maker." 

'* Lawful questions resolved. *' , 

The paper was an answer to the question, " What sort of a 
liusbana shall I have, and how soon shall I have hiia V* It 
stated, that the " inteirogator should have a nice respectable 
tradesman, who should' be a most tender husband, and be the 
father of six children, of which she should be the happy mother ; 
— that certain pianeta werf inaU>le at their Urthf andy in conjtinctiok 
at the time, a symptom that betokened felicity, and thqt the union 
should take place a* surely ox he or she (the person who wrote the 
paper) had the power of pre€Ucting."-^Moming ChronieUf iSepf. 
3<2,1829. 

The above are only specimens of man^ similar occurrences 
which are occasionally recorded in the daily papers. The per- 
nicious tendency of astrolc^cal predictions on tiioee who are 
weak enough to give them credit is sufficiently apparent in the 
cases now stated.; having in the one case alienated the affec- 
tions of a voung woman from her husband, and produced coe- 
tention ana faouly discord ; and in the other, tantalized a vain 
young female, ana brought her into suspicious and disgraceful 
circumstances, which may lay the fbundation of her ruin, and 
sender her miserable far life 



No. v. — Hhutrations of same of Vie opttuons and practices of our 
ancestors m relation to WtU^tcreft, P. 41. 

By witchcraft Was generally understood, — a supernatural 
power, of which persons were supposed to obtain tne posses- 
sion, by entering mto a compact with the devil. They gave 
themselves up to him, body and soul ; and he engaged that they 
should want for nothing, and that he would avenge them upon 
all their enemies. As soon as the bargain was concluded, the 
devil delivered to the witch an imp, or familiar spirit, to be 
ready at a call, and to do whatever it was directed. By the 
assistance of this imp, and of the devil together, the witch, who 
was almost alwavs an old woman, was enabled to txanspoxt 
herself through the air, on a broomstick, or a spit, to distant 
places to attendthe meetings of the witdies.- At these meet- 
ings the devil always presided. They were enabled also to trans- 
form themselves into various shapes, particularly to assume the 
forms of cats and hares, in which they most delighted ; to inflict 
diseases on whomsoever they thought proper, and to punish 
their enemies in a variety of ways. Witcnciaft was univer- 
^y believed in Europe till the sixteenth century, and main- 
tallied its ground with tolerable fii^ess till the middle of the 
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00Tenteenth, nay, in some conntries on the Continent iSSl thief 
middle of the eighteenth centuiy. Vast nnmben of reputed 
\vitche8 were convicted and condemned to be burnt every year. 
The methods of discovering them were various. One was to 
weigh the supposed criminu against the church Bible, which, 
tf she was guilty, would preponderate ; another, by making her 
attempt to say the Lord*s Prayer,— this no witch was able to 
repeat entirely, but would omit some part or sentence thereof. 
It is remarkable that all witches did not hesitate at the same 
part, — some leaving^ out one part, and some another. Teats, 
through which the imps sucked, were indubitable marks of a 
Witch; these were always raw, and also insensible, and, if 
aqueezed, sometimes yielded a drop of blood. A witch could not 
weep more than thiee tears, and that only but of the left eye. 
This want of tears was, by the witch-finders, and even by some 
judges, considered as a ver^ substantial proof of guilt. Swim- 
ming a witch was another kind of popular ordeal generally prac- 
tise. For this she was stripped naked and cross-bound, — ^the 
light thumb to the left toe, luid the left thumb to the right toe. 
Thus prepared, she was thrown into a pond or river, in which, 
if guilty, she could not sink ; for having, by her compact with 
the devil, renounced the benefit of the water of baptism, that 
element, in its turn, renounced her, and refused to receive hef 
into its bosom. There were two other ordeals by fire^ bv which 
witches were discovered ; the first by burning the thatcii of the 
house of the suspected witch, — the other, by burning any animal 
supposed to be bewitched by her, as a hog or an ox. These, it 
was held, would force a witch to confess. 

The trial by the stool was ano&er method used for the de- 
tection of witches. It was thns managed : — ^Havmg taken the 
■ospected vidtch, she was placed in the middle of a room, upon 
a stool, or table, cross-legged, or in some other uneasy posture, 
to which, if die did not submit, she was then bound with cords, 
— Uiere she was watched, and kept without meat or sleep for 
twenty-four hours (for, they said, that within that time thej 
should see her imp come and suck). A little hole was likewise 
made in the door for imps to come in at, and, lest it should come 
in some less discernible shape, they that watched were taught 
to be ever and anon sweeping the room, and, if they saw any 
•pideiB or flies, to kill them, — ^if they could not kill them, then 
tney might be sure they were imps. If witches, under ez- 
•mmation or torture, would not confess, all their apparel was 
changed, and every hair of their body shaved off with a sharp 
fazor, lest they should secrete magical charms to prevent their 
confessing. It was a maxim, too, in these proceedings, that 
witches were most apt to c<mfeaB on Fridays. By such trials as 
theM, and by the accusations of children, old women, and fools, 
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.wen thousands of tmhappy women condenmed for witchenft, 
«id bumed at the stake. 

A work, written by M. Thoestj was published a few years ago 
«t Mentz, entitled, " The History of Magic, Demons, Sorcerers," 
&c., which contains an affecting narrative of the numbers that 
have suffered for the pretended crime of magic and witchcraft. 
The cases enumerated axe proved from unequivocal authority, 
in these excesses of the magistrates, it appears that female sor- 
cerers have been the greatest sufferers'. Aropng other curious 
articles in the collection, we learn, that Christopher de Ruat- 
zow, a gentleman of Holstein, whose heated imagination had 
misled his understanding, consigned eighteen persona to the /lames 
at -one tinuj the victims of a merciless superstition. In a village 
called Lindheim, containing about six hundred inhabitants, not 
4ess than thirty were destroyed by iire, in the narrow intervid 
between the years 1661 and 1665, making a twentieth part of 
the whole population consumed in four years. In this inhuman 
conduct towards an unhappy class of persons, the author points 
out Wurtzburg as having frequently been subject to well- 
n^erited reproach. It appears from the Acta Magica of Naubers, 
4hat between the years 1627 and 1629, one hundred and twenty- 
«even individuals perished in similar instances of cruelty prac- 
tised by their brother men. The principal objects of such nefa- 
xious oeaUngs- were old women, or travellers, knd frequently 
|)Oor (diildren, from nine to ten years of age. Occasionally 
such outrages have been perpetrated on persons of some con- 
sequence, — ^proficients in knowledge above the general staqdard 
of the age, pr such as had acquired property by their industry 
and genius. Among jnany others in these shocking details are 
the respectable names of fourteen vicars, two young gentlemen^ 
flome counsellors,, the largest or most corpulent man in Wurtz« 
buTff, and his wife the luoidsomest woman in the city, and a 
student or scholar engaged in the study of foreign languages. 
Those innocent sufferers were frequently put to the torture. 
But what, must our feeUi)gs and principles incline us to think 
of an enormity here brought to our recollection, in the instance 
ii a poor ^irl; Maria Renata, who suffered so late as in the year 
1749! 

The extent of the judicial murders for witchcraft is far greater 
than most persons, who have not studied the history of demon- 
ology can form any idea. From the period in which Pope Inno- 
cent Vni., in 1484, issued his bull against witchcraft, to the 
middle of the seventeenth century, if we believe the testimonies 
of contemporary historians, Europe was little better than a latge 
Suburb or outwork of Pandemonium, one-half the poi)ulatioa 
being either bewitching or bewitched. Delrio tells us, tnat five 
hundred witches were executed in Geneva, in three montlw, 
MbOQt the yter 1615. *' A tAoutand," Sbys Baitholboums de 
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Bpiitt, ** wera executed in one ^etr, in the dtdeen of Cotao, 
end they went on burning at the rate of a hundred per annum 
for tome time after." In Lortaine, from 1380 to 1595, Remi^us 
boasts of haying burnt nine hundred. In France, the executions 
for the same crune were fifteen hundred and twenty. In Wurta- 
barg and Treres, the amount of executions in the course of the 
eentury preceding 1628 is reckoned to be 15,700. It hss been 
calculated that in Germany alone, the number of victims that 
perished, from the date of Innocent's bull to the eighteenth 
century, considerably exceeds one hundred thoueand. The ex- 
ecutions were at first confined to crazed old women, or unhappy 
foreigners, but at length the witchcraft phrensy rose to sucn a 
pitch, and spread so extensively, that the lives of more exalted 
victims were threatened. Noblemen and i^>bot8, presidoits of 
courts and professors, began to swell the catalogue, and no man 
felt secure that he nuight not suddenly be compelled, by t<Htoi«, 
to bear witness against his own innocent wife and children. 
In the Catholic canton of Ohnuy in Switzerland, it is said that 
a witch was burnt even so late as the year 1786 ! It is impov- 
able for any rational and humane mind to perase such a list as 
the above without shuddering and horror. How dreadful the 
results to which ignorance and superstition have led !— <and how 
astonishing the consideration, — that judges, lawyers, ministers 
of religion, nobles, and persons of all rank^ should have given 
their sanction, without the least remorse, to such cruelties si&d 
legalized murders ! 

In Pitcaim's "Criminal Trials,^ referred to in the text, a 
variety of curious documents is contained, respecting the pro- 
ceedings of the Justiciary Court in Scotland against witchcraii, 
sorcery, and incantati<XL One of these trials relates to a gen- 
tleman of family, Mr. Hector Monro of Fowies, who was 
** indytit and accusit" of "vsorcerie, incantationnis, or wiche- 
craft." This trial contains a complete specimen of the super- 
stition of the age. Mr. Hector, it would q>pear, had sent Ibr 
** Jj uie M'Conniell^-gar and his wyffes, and J<^e Bunes 
wvffe, in -Lytell Alteis, thre notorious and oommoune wichee." 
They had been sent for to assist in restoring the health of 
Robert Monro, a brother of the said Mr. Hector, who entertained 
them for five days. It is said in ^e indictment, that thev 
** poillit the hair of Robert Monro, his brotheris head, and plait 
the naiUis of his fingeris and tais," and " socht be thair develisch 
meanes to have cureit him of his sickness f but it would ap- 
pear, that the tDeird sisters were by no means successful, and 
were compelled to decamp, for " thev wald haif vsit fiirth the 
vest of thair develisch craft was nocht they ferit to tarie with 
him fHector Monro), be ressone of his fader, quha wald haif 
apprehendit thame ; and they declarit to him that he was owre 
UUDg in sending for thaxne, swa that they caid dona guid to th« 
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Mdd Rdbert Monro." Mr. Hector, however, fell lick himeelf) 
ttid had recourse to the hags for a cure ; and as he had an eye 
to the patrimony of his father, to which he could not succeed, 
At he was a younger son, he began some incantations, in concert 
with the hags, to deprive his elder brother, George Monro, of 
life, and for this he was "delatit," also of " slaughter." The 
indictment, which is a most remarkable document, is too long 
for insertion. Jonett Orant, Jonett Clark, and Bessie Roy, 
nurse to tljie " Laird of Boquhave," are the three next ladies 
who were called to account for being " fylit" of witchcraft. The 
two Joiutu seem to h^ve been in partnership ; and if the indict- 
ments are to be credited, thev were guilty of no fewer than six 
•* crewal murthers," by witchcraft, of the " slavchter and de- 
ftructionne of sutene heid of nolt, of raising the devil, ot 
making men eunuchs by witchcraft," &c. For such hardened 
tinners as the two Jonetts no mercy was to be expected, and ac<< 
coidingly they were condemned to be '* tane to the Castle hill of 
Edinburgh, and there werriet at ane staik, and their body to be 
oumt to assis." Bessi^ Roy, however, came' oflF with flying 
colours, although she was also indicted as " ane commoune 
thie^'^ by means of the " enchantment and slicht of the diuill." 
— ^T^e following is the title of a pamphlet, republished by Mr. 
Pitcaim, containing a meet extraordinary narrative. *' Newes 
from Sootluid, declaring the damnable life of Doctor Feauy a 
notable sorcerer, who was burned at Edinburgh in Januane 
last, 1591, which doctor was register to the deuiU, that sundrie 
times presided at North Barricke kirk to a number of notorious 
witches, &C.'* The poor woman, who was most cruelly treated, 
was Euphane Mackalsuie, a notable witch, who appears to 
have been so notorious as to be "bound to ane staik, and brunt 
to assis, quick to the death." " This," says Mr. Pitcaim, " was 
the severest sentence ever pronounced by the court, even in the 
most atrocious case^," but poor Euphane died, nevertheless, 
with all the heroism and devotedness of a martyr. See Edm, 
LU. Gaz.t July, 1829. 

To attempt a serious refutation of the doctrines of witchcraft 
would be altogether superfluous and even ridiculous. That 
tiiere ever were witches, that is, persons endowed with such 
powers as are usually ascribed to witches, is what no rational 
and eodightened nund can for a moment admit. The actions 
imputed to them are either absurd or impossible. To suppose 
an ignorant old woman, or indeed any human being, capable of 
transforming herself into a cat or a hare, is to suppose her Ca- 
pable of counteracting the laws of nature, which is competent 
to none but the Supxeme Ruler of the world. We might almost 
as soon believe that such a being is capable of creatin§[ the 
universe. It presents a most humiliating picture of the imbe- 
e^ty of the humaiHnind, that such absurdities should ever hare 
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iMen beliered ; and coTtainly oonveTB no ver^ fr vmrabie ides 
of the kuaumity of our ancestors, when thejr inflicted, withofut 
lemorae, ao many ahocking cnieltiea, eapecially on the tender 
aex, for auch fancied crimea. Yet, abaurd aa the doctrine of 
witchcraft certainly ia, it ia a lamentable fact, that vaat multi« 
tudea of our fellow-men, both in our own country and in other 
lands, are atiU belierera in aorcerv and witchcraft, of which an 
inatance or two ia atated in the following note. 



^O. Yl,— Proofs that the belief in Witchcraft i* stiUprevalmt among 

certain claesee of society^ 

Notwithatanding the de^^ree of information which prevails in 
the nineteenth century, it la a melancholy conaideration that au- 
peratition and a Jwliet in the efficacy of certain incantations atiU 
prevail to a conaiderable extent, even in the most enlightened 
countriea. The following recent occuirencea will tend to cor> 
loborate thia position, and at the aame time ahow the pernicious 
qpnsequencea which frequently reault from auch a belief. 

On the 2d September, 1829, Laurent Raimboult, a farmer in 
the hamlet of Kedoire, Commune of Champtre, in France, 
apent the day in measuring wheat at the bouae cd Poiiier, his 
brotiier-in-law. About eight o'clock in the evening, he left to 
ffo to hia own houae, which waa about half a league from 
Poirier's houae. He carried a bag containing the- measure be 
ha^ been uaing, and a box holdinj^ hia dinner, which he had not 
opened ; for he had atated hia intention not to eat till he re- 
turned home. The next morning hia coipae waa found in 
a meadow, bordered by a wood, and not very far fixxn his 
own houae. Hia body waa horribly mutilated, hia clothes 
atained with blood, and there waa a large wound on the back, 
part of hia head. All the wounda ahowed that he had been 
atruck by aeveral peraons armed with contusive weapons. Near 
him the ground had not been trod upon ; hia bag and the things 
it contained were carefully laid by nis aide ; alTproved that he 
had not been robbed. Poirier, who has always had a good- 
character in that part of the country, was on very oad leima wiili 
Raimboult, who passed for a sorcerer. Some time ago, the wife 
of Poirier had fallen sick, as well as several of his cattle. Poirier 
did not doubt for an instant that these sicknesses were the 
effect of sorcery. He came to Angers, and consulted a pre- 
tended diviner, a miserable victim of monomaniat who save nim 
a full water-bottle, and told him to take it home with him, and 
put it in the very best place of his houae. " At auch an hour," 
aaid the diviner, "you ahould recite auch and auch prayers 
before my water-bottle, and then you will see in the water it con- 
tains ibe likeneaa of him who haa bewitched your wiSb and 
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jtmr cattle." Poirier followed these orders precisely ; and it is 
only too probable that his imagination being pre-occupied with 
the idea, this wretched man fancied he saw his brother>in-law 
in the water-bottle o^ the guilty diviner, and thought he was 
doing a service to his country in aehvering it from a being whom 
he regarded as the friend and favourite of the devil.— Copi«d/ra»fi 
a Paris jxa>erj in Morning Ckron., Sept 23, 1829. 

The following occurrence, in another department of France, 
happened nearlv about the same time as the preceding. 

"It appears that in the department of Lot and Garonne, and 
particularly in some of the communes of the district of Marmande, 
the belief of sorcery is common among the people. John Sabathe, 
a peasant with plenty of money, living in the vicinity (rf Clairac, 
hiid a sick daughter : medicine had foiled, which is nothing ex« 
traordinary; but there remained magic, and Sabatiie greatly 
relied upon it. He applied to Rose Peres, who enjoyed the 
reputation of being a witch. He stated the condition of his 
daughter ; the witcn replied she would go and visit her. She 
went the next taoming to Sabathe's residence, saw the sick 
girl, and declared ebe was bewitched^ [Perhaps she was not 
80 far vnrong either, for some witnesses, who were no doubt 
▼eiT spitfeMj gave it as their opinion that love had entered a 
little into this aflair.] Whatever was the cause of her illness, 
the witch promised to reheve h'er, and said, that the thing was 
not without a remedy. She told them to tight a great fire, and 
they would see why afterward. Little as we are initiated into 
the secrets of magic, we know that odd numbers, especially the 
number three, have singular virtues ; therefore 3 multiplied by 
3 must be a number prodigiously powerftil. It was apparently 
for this reason that the witch remiired nine lar^e pebble stones, 
which she put into the fire, ana kept there till mey were red 
hot : she then threw them into a kettle full of water, and the 
mysterious vapour that arose served to perfame the patient that 
was lying over it. But this was only the preamble of ceremo- 
nies much more important. She had a table brought to her ; it 
was covered with a cloth, and two Ughted candles placed on it ; 
there was even an end of wax that had been used in the church ; 
a hammer was placed synunet^ically between the two caiidles, 
and on pne side of the table the witch laid, wiUi a grave and 
mysterious air, the formidable book of magic, so well known by 
the name of Little Albert. She still wanted one thing ; it was a 
plate filled with water^in which a sum of 400 francs ( 1 6/. sterling) 
was to be deposited. The plate was brought ; as to the sum, 
we may remark how difficult magic must be to practise, and 
what attention is requisitie to its details. Crown-pieces of six 
francs were about to be put into the water, when the witch called 
out, * Take care what you are doing ; it is crown-pieces of fiut 
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fimncs that an wanted' She was instantly oheyed, — the crownm 
of five fraacs are at the bottom of the plate. 

" Things beinff in this sUte, everybody left the house. The 
witch remained cuone for about half an hour ; she then reopened 
the doors, and said they might re-enter. She added, that all had 
succeeded, bat that the malignank spirit that had appeared had 
carried away the 400 francs on withdrawing. The witch's hus- 
band Uien arrived ; his wife told him that the assembly was 
made. ' It's all well,' said he ; ' but thy sister is at thy house, 
and she wants to see you, and we must ^o there.' They went 
accordingly ; SsJmthe and his family a httle stunified, and the 
patient in the same state as before. These were tne facts which 
were made known to the court by indirect evidence, for these 
good folks took care to make no complaint, for fear of the 
witphes. Thexourt sentenced her to imprisonment for three 
years, and a fine of fifty francs. She had been charged before 
the Royal Court of Agen for swindUng, under pretence of prac- 
tising witchcraft Some years ago, the same court sentenced 
to close imprisonment three or four women, living in the neigh- 
houihood of Villereal, for having put on the fire and half-bumed 
a pretended witch, who would not cure them of a disease she 
had given them.'^ — Gazette det TrUmnaux, as quoted in Mom. 
Ckron., Sept 28, 1829. 

In both the above cases we perceive an implicit belief in the 
powers of divination and sorcery, a belief which appears to be 

Sineral among the lower ranks of society ; and it would appear 
at the profession of witch or sorcerer is pretty common m the 
principal towns in France. In the one instance this belief led 
to a most atrocious murder^, and in .the other to a dexterous 
robbery ; and in this latter case, it would seem, that, notwith- 
standing the palpable imposture that was practised on ^abathe 
and his family, these simple people still beUeved in the super- 
natural powers of the sorceress who had so barefacedly robbed 
them, for " they took care to make po complaint, ?or /ear of the 
untches." — ^Nearly akin to the notions under consideration is the 
following superstition relating to bees. 

The practice of informing bees of any death that takes place 
in a family is well Jbiown, and still prevails among the lower 
orders in England. The disastrous consequences to be appre- 
hended from non-compliance with this strange custom is, that 
the bees will dwindle and die. The manner of communicating 
the intelligence to the little community, with due form and 
ceremony, is this— to take the key of the house, and knock 
li^ith it three times against the hive, telling the inmates, at the 
same tiine, that their master or mistress, &c. (as the case may 
be) is dead ! Mr. Loudon says, when in Bedfordshire lately, we 
vere informed of an old man who sung a psalm last year in front 
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of- wme hivM which were not doing well, bat which, he said, 
Would thrive in consequence of that cetemonj.^'Mc^aziiu of Nat, 
STtst.for 1828. 

The Corutiiutumnd ( Januaiv, 1828) states, that under the in- 
fluence of the Jesuits, and with the countenance of the authori- 
ties, &c., the mostbrutifying tales of superstition and fanaticism 
are printed and circulated in the provinces of France. One of 
the ridiculous naratives to which it alludes details the fiaite of 
a blaspheming baker, who, being infected with the heresies of 
the R^olution, had addicted himself to the commission of every 
kind of impiety. While his oven one day was heated, and he 
was about to put the bread into it, he vented his usual oaths in 
the presence of two f leighbours ; when, lo ! the dough miracu- 
lously refused to enter, and the bake^ was seized with s cold 
. shivering, of which he died in two days. In his will he left 600 
francs to the church, confessed his enormities, and besought 
the prayers of his friends. In another, we are told of the ais- 
covery of a miraculous image, which will be a permanent source 
of ecclesiastical revenue. This image is that of a saint, which 
has been for the last two centuries concealed in a rock. It was 
discovered by means of a little white bird perched upon a bril- 
liant crucifix, which guarded the spot. Since the discovery, the 
lame walk, the sick are healed, and the blind recover the^ sight, 
by resorting to the consecrated ground. 

It is not above fifteen or sixteen years ago since the late Alex- 
ander Davidson, A.M., lecturer on experimental philosophy and 
chyinistry, when in Ireland, was much annoyed by the super- 
stitious belief in necromancy and infernal agency which st^ 
prevails among a large portion of the lower orders in that 
country. When delivering a course of lectures in a small town 
not far from Londonderry, the rumour of the experiments he 
Performed spread among the body of the people, many of whom 
nad hstenea at the outside of the hall in which he lectured, to 
the loud detonations produced by electrical and other experi- 
ments, particularly the explosions of hydrogen gas. The great 
majority of the inhabitants believed he was an astroloser and 
necromancer, and considered it dimgerous to have the slightest 
intercourse with his femily, even in the way of buying ana seU- 
ing. One morning his servant-maid was sent out for, oread and 
groceries for bresdOfast. After a considerable time, she returned 
with a pitiful countenance and a heavy heart, and declared that 
not an article of any description could be obtained. " What," 
says Mr. D., " is there no tea, sugar, or bread in the whole vH- 
la^?"— " yes," replied the maid, "there is plenty of every 
thing we want, but nobody will sell us an article ; they say yre 
are cul witches and wizards and necromancers, and ifs no caumy 
to tak (my o' your money." Mr. Davidson and family, in thn 
case, mi^t havct starved, had he not bethought himself of em- 
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ploying the aeirant of an acquaintance, who was one of hia audi* 
tors, to procure, in her master's name, the requisite provisions : 
and this plan he was obliged to adopt during the remainder oi 
his stay m that place. At another tmie his boots required to be 
repaired ; the servant took them to a shoemaker, and they -were 
received by one of the female branches of his family ; but when 
the shoemaker understood to whom they belonged, he stormed, 
and was indisnant at their receiving any thing from such a 
dangerous individual. The serv^t soon after returned to in- 
quire if the boots were repaired. "Is the astrologer*8 boots 
mendit ?" one of the family vociferated. " No," was the reply, 
" thev are not mendit, nor do we intend to mend them, or have 
any thing to do with them." The shoemaker's wife desired the 
servant to come in, and Uft the boou herself; " for," said ^le, 
" I will not touch them ;" and it appears that both the Bh.o&- 
maker and his feimily had been afraid even to put their fingers 
upon them, and doubtless imagined that the very circumstance 
oi their having been received into the house would operate as 
an evil omen. On the day previous to his leaving that place, he 
sent his servant to engage a chaise to carry them to the next 
town. The servant told the landlady of the inn (which was the 
only one from which a carriage could be procured) that her 
inaster wished to hire a chaise for to-morrow to carry thenoi to 

N . The landlady told her it could not be granted. " For 

what reason ?" said the maid. " You know very voeU what is the 
rtasofit" said the landlady, in a very emphatical tone. After 
the servant returned with this reply, Mr. Davidson himself went 
to the inn, when the following dialogue took place between 
him and the landlady : — " Well, madam, can you give tab a 
chaise to-morrow to carry me to Newry?" — "Mo; for our 
horses are very tired, as tney have been out all day, and they 
cannot go to-morrow." — " dear, madam, is that the onlr 
reason ? You know very well / can make them go." The lana- 
ladv, putting on a grave countenance, replied with emphasis, 
** Vl^e all know that very toell. We know that you could sink the 
iownj if you chose to dfo it. But I shall give you the chaise, to 
carry you out of the place, and make the town rid of you ; but 
it is more for fear of you than love to you that I consent to grant 
you my chaise." Such were the absurd and superstitious notions 
prevalent among the lower class of the Irish in 1814 or 1815 ; 
and these were not the only instances in which they were mani- 
fested, but only specimens'of what frequently occurred in other 
parte of that country. 

However clearly persons of education and intelligence may 
perceive the absurdity and futility of the superstitious notions 
and practices to wmch 1 have now referred, it is a fact well 
known to those who have been conversant among the lower 
caders of society, that they still prevail to a very consideiable 
extent among the untutosed ranks, even of our own country. 
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Kdtliiiiff but a moTQ assiduous cultivation of the rational pow- 
ers, and a universal difTusion of useful knowledge among the 
, Inferior classes of 'societv, can be expected thoroughly to«under-' 
mine and eradicate sucn opinions, arid to prevent the baneM 
and pernicious conusequences to which they lead. 

Ka yil» — Curcwnstaace* which have occasionally led to Ihe belief 
of Spectret and Apparitions. Page 45. 

It is certain that indistinct vision and opticsd illusions have, in 
many instances, been fhe sources of terror, and have produced a 
belief of sutNsmatural appearances. When we l^ave no other 
mode of judging of an unknown object but by the angle it forms 
witl^ the eye, its ma^tude will umformiy increase in proportion 
to its nearness. If it appdais when at the'distaAce of rorty or 
fifty paces 'Ito be onlv a few feet high, its height when within 
three or four feet of the efjby will appear to be above forty times 
greater, or many fathonfis in dimerisioh. An object of tws kind 
must najturally excite terror and astonishment in' the spectafor 
till he approaches and recognises it by actual feeling ; for the 
moment a man knows an object, the ^gantic appearance it 
assumed itl the eye instantly diminishes, and its apparent mag- 
nitude is'ieduced to its real dimensions. But if, instead of ap- 
proaching such an oly^c^? ^c spectator flies from it) he can have 
no other idea of it but nom the image which.it formed in the 
eve ; and in this case he may affirm with truth, that he saw an 
pbject tierrible in its asp^t and. enormous , in its size. Such 
ulusiens frequently occur when persons are walking through 
desert and uture^uented tracts of country ,j3nrroiuided with a fog, 
or in the dusk of the evehing, when a solitary tree, a bush, an 
- old wall, a ci^m of stones, a sheep, or a cowma^ appear as phan- 
toms of a monstrous size. The writer oi ah article in the " £n- 
cyclopasdia Britannica'* states that " h^ was passing the ^th 
dt Forth at Queen^ferry one morning which was extremely 
toggt' Though the water is only two miles broad, the boat did 
not get within sight of the southern ahore till it ajiproached very 
near it ; he then saw^to his great surprise, a large perpendicular 
.rock, where hek^ew'the shore was low andr almost flat. . As 
the boat advanced a little nearer, the rock seemed to split per> 
nehdicularly into portions, whicn separated at little distances 
notn one another ; he next nkw these perpendicular divisions 
move, and upon approaching a little, nearer, found it was a num- 
ber of people stanoing cm the beach. Waiting the arri^l of ttMi 
feny-boat." 

Spectres are freqaeniH occasioned by opium. ■ Gassendi, the phi- 
los(mher, found ^ number of people ^oing'to put a man to dekt|i 
fbr oaviag intercourse with the devil — a criin'e which the poor 
inretch tisadily acknorwledgod. Gamendi begged of the people 
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fhat ther wcmMpennit him fost to examine ^e wizard, befonr 
putting aim to death. Ther did so, and Oassendi, wpon exami- 
oaticHi^ found tha^ the m|in firmly believed himself guilty of diis 
impossible crime; he even offered 16 Gassendi to introduce him 
to the devil. The philosopher 'a^eed, and when midnight 
came, the man gave him a pill, which he said it was neces^ry 
to swallow before setting off. Gassendi took the pill, but gave 
it to his dog : the n^an,. having swallowed his, fell into a pro- 
found sleep, during which he seemed much agitated by dreams; 
the dog was a£^ted ip a similar manner. When the man 
awoke oe congratulated Gassendi on the favourable reception 
he had met wijpi firom his sable highness. It was with difficulty 
Gassendi convinced him that the whole was. a dream, the e^ect. 
of scmorific medicines, and thai he had nevei/ §tirred fsom onb 
epot during the whole mght 

Dnmhenness ha* gUo the ]^ower. of creating apparitioha. Drunk- 
enness seldom or never excites fear ; am^ therefore it ftiay st first 
Of bt seem strange that perspns should imagine they see ghoe^ts 
men under the mfluence of intoxicalioh. mit it is observable 
that Uie ghosts which the drunkard imagines he 6ees,he beholds 
not with the same terror and alarm as men that are sober; he 
ianot afraid of them ; he ^ba the cotirage to convierse Awith them, 
and even to fight them, i£> they give him provocation. Like 
Bums's ".Tarn o'.Shanter,'/ give him " fair play—he cafes na' 
de*ils a bodle.'\ A man, returning home intoxicated, affirmed 
that he had met with t^e devil ; and that, after a severe encoun- 
ter, he had vanquished him. and brought him to the ground, to 
which he.had>nailed him fast by driving his staff tnrough hia 
body. Next morning the sta^was founij stuck with great vio- 
lence into a heap of turfs ! ^ 

Dreanta may he considered as another source qfappardions. . While 
the mind is under the influence of a dream, it considers it as much 
a reahty as it does any particular action when awake ; and, there- 
ibie, if a«person of a w^a^ superstitious' mind should have^veiy 
lively dream which^ interests his p^issions, It^mav make so^ieep 
an impression that he may be firmly convince he has acti^illy' 
seen with his eyes what has only passed before his imaginafion; 
especially when we consider that there are times of slumber 
when ^e are not sensible of being asleep. On this principle* 
some have endeavoured to viccount for the spectra which is said 
to have appeared to Brutus. It ia related, that at Philiupi, the 
night before he gave battle to Augustus Casar, he saw a fear- 
ful apparition ; it was in the dead of night,, when ,the whole, 
camp was perfectly qiiiet, that Brutus Was enbployed in his tent, 
in reading by arlamp that was just expiring ; on a sudden, he 
thought he heard ^ noise as if someboay entered, and lookine- 
towards the door; he perceived it open ; agi^ntic figure; witE 
a firightful aspect, stood befoire him, and contmued to g^lze npcni 
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Idniwitli silent severity. At l^st Bratas had courage to speak 
to it : " Art thou a demon or a mortal man ? and why comest 
thou to me ?" The phantom is said to have replied, " Bfutus, I 
am thy d^vil'gepius; thou shalt see mie again at Philippi." — 
"Well, then," answered . Brutus, without being discomposed, 
'* we shall meet again ;" upon which the phantom Vanish^; ana 
Brutus,* calling to his servants, a#ked them if they had seen pny 
tiling; to which replying in Ih^ negative, he. agam resumed ha 
studies. This circiiinstance is related by historians {is a visum ; 
but, considering the circumstances, one may easily judge it to 
have bedn but a short dream : for, sitting in his te^tj pensive 

. and troubled with the horror of his late n^sh act, it was not haid 
for him, sUm^bering in the cqM, to dream of that which most 
affrighted him ; whibh feai-, as b^ degrees it made him wake, so 
it must have made the apparition by degrees to vanish ; and 
having no assurance that ne Slept, he poidd have no cause to 
think it a dream, or. any thing else than a vision. Whatever 
may be said as to this solution of the case, certain it is that vivid 
•dreams^ in .certain states of mind, haviB been mistaken for real 
upparitions, of -which- various^ instances could be l^lduced, did 
our limits permit. " ' ' ., ' . 

FioT is another fertile sburce of spectres. As partial darknesfa 
and pbsearityare the most common circumstances by which 
the sight is deceived, so night \$ the season in which kpparitions 
-are most frequently said' to be seen^ Tbe state of the mind at 

, that time, especially when a person is alone, pi^pares it for the 
admission of suc|i)cielusions of the imagination. . The fear and 
caution which night naturaliyJnspires, tne opportunity it affords 
for ambuscades, robberies, and assassinations, the deprivatioa 
of social intercourse, imd the interruption oi many pleasing 
trains of ideas which object in the light never ^ail to produce, 
an^ all circumstances of t^ror, and favourable to the illusions of 
a timid imagination ; and therefore it irhy no^means strange that 
-an ignorant person; with a mind uncultivated and uiiinforined. 
imd with all the prejudices of the nursery about hiin, should 
imagine he sees. ghosts in tho^ places. where he believes they 
ho^er, especially at tlie hour of midnight, when t^e slightest aid 
of the imagination can transform a cow into a monstrous phan- 
Xxxdy and tne reflection Of the bdams of the moon from a httle 
water mto a ghost with a winding-sheet ; or a sound which is 
near, such as the rustling of the* leaves of a tree, the noise of 
faUing Waters, or the screams of animals, when refeired to a 
great distance, may be magni^ed' into horrid and unearthly 
-Voices ; for, in such cases, a timid and untutored mind seldom 
stops to inquire into .the cause of its alarms. The celebrated 
historian De Thou had a very singular ^ii^ture at SaUmur, in 
the year 1593, (which shows the happy effects of a calm inquiry 
^into'the cauae of any alanning or eztFaoidinaiy appeaitoc^. 
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0d6 nigbt, having: retired to rest Teiy ^uch fatigued, yfW^ h0 
was enjoyiQg a sonnd sleep, he felt a very eztraordiharr weight . 
upon his feet, which, having made him turn suddenly, feU down 
and awaken^ him. At first he iinagined that it had been only 
a dieam ; but hearing soon after some noise in his chamber, he 
drew aside the curtains, and saw, by the help of the moon, which ^ 
at that time shone very bright, a large white .figure walking up 
and down, and at the samc^ time ol^served upon a chair some 
lags, which he thought belonged to thieves who had Qome to 
rob him. The fig^ure, then approaching his bed, he'jiad the 
courage to ask it what it was. " I am," said the figure, " the 
Queen. of Heaven." &d such a figure appeared to anjr credu- 
lous ignorant man, he would doubtless have tremt^led with feai; 
and firightened tike whole neighbourhood with a marvellous de- 
scription of it. ^ut DeThou had too much understandjbog tO 
be so imposed up6n. On heating the words which .dropped 
from the figure, he immediately concluded that'it was some mad 
woman, got up^caUed lus- servants, and. ordered them to turn 
her out of doors-; after which he resumed to bed and U\\ asleep. 
Next morning he found that he had not been deceived' in hut 
conjecture, and that having, forgot to shut his doQr, this femate 
figure had escaped firom her keepers, and entered-his apartment. V 
The brave Schomberg, to whom De Thou related his adven- 
ture some days after, confessed that in such a ctee he would 
not have shown so much courage. The king likewise, who 
was informed of it by Schomberg, niade the same.acknowl^- 
ment.— See Ency,. Brit,, Art. i^«cft*e.\ 

The following r^latioii coptams a description of an appatitioii . 
of a different kmd^ no less appalling. Mr. Schmidt, mathemati- 
cal teacher at the schbol of r forte, near N^umburg, which had 
formerljr been a cloister, once happened to awake suddenly as 
the morning began to dawn. On opening bis eyes, he beheld 
with astonishment a monk standinj^ at the foot, of Ms bed. 
Looking at him stoadfisistly, he Appeared to be well-fM ; ^and his 
head, far from small, was sunk a little between a pair of very 
broad shoulders. The chamber was sufficiently secured ; Mr. 
Schmidt alone slept in it ) and he was very Qei^n that no one 
would attempt to put a tricKupon him in jest. He knew also 
- that no part of his clothes or any thing else was hanging at his 
bed's foot. The figure ezactlv resembled that (^ a monk, 
clothed in a white surplice, thf^ falling folds of which were very 
clearly. < to be distingurahed. Had an ignorant and timid man 
beheld this appearance, he woyld probably have covered him- 
self up with 'the bed-clothes,, and firmly maintained that the 
ghost of a monk Lad appeared to him. As |he school had for- 
merly been a cloister, many monkjs hdd been buried both in thte 
church and church-yard, and it was currently reported among 
the vulgar that the place vfts hauntod. Mr. Schmidt, how^erer. 
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ms neither ignorant nor timid, and he immediately conjectured 
that hi? eyes were deceived, though he could not imaffine in 
what manner. He raised himself up a little in his bed, but the 
apparition did not move ; he only saw somewhat more of it, and 
the folds of the surpUce were still more Conspicuous. After a 
little while he moved towards the right, yet tne apparition re- 
mained, and he seemed to have in part a side view of it r but as 
soon ks he had moved his head do far as t&have a slight glimpse 
of the bed's foot, the apparition retreated backwards, though 
still with its facie to the bed. Following the apparition quickly 
w,ith his eyes, it retreated with speed, swelled as it retreated to 
a gigantic form, a rusthng noise was heard, aiid — at onqe the 
apparition was changed into the gofhic window with white cot- 
tains which was opposite the bpd's foot, and about six. or seven 
feet distant from it. Several times after this, Mr. Schmidt en- 
deavoured when he awoke to se^ the same appearance, button© 
purpose, the window always looking Uke a window only. Some 
weeks after, however, 'oft awaking, as the day began to dawn, 
he again < perceived the monk's-, apparition at the bed's foot. 
Being now aware what occasioned it, he examined it narrowly. 
The great arch qf the window formed the monk's shoulders, a 
smaller arch in the centre of this his bead, and the curtains the 
mrplice. The folds of these ai^eared much sth)nger th|in they 
did at the same distance hy daylight. Thus the figure of the 
monk appeared plainer, nearer, and smaller than the window 
would have done. This apparition, there£E)re, like hundreds of 
others, was merely an optical deception. The reader will find 
a more ^particular description of it, with an optical and mathe- 
matical explanation of the phenomenon, in vol. i. of "The 
Pleasing Preceptor," aransls^ted from Ijlie German of Gerhard 
Ulrich Anthony Vieth. " 

Another cause of apparitions, and of the belief in supernatu- 
ral appearances, is to be fouiia in the artifices and collusions of 
impostorti and the tricks of'thetoaggish. Dr. Plot, in his Natural 
History of Ox^rdshire, relates " a marvellous stotv which will 
illustrate this position. . Soon aftoDthe murder of King Charles 
t. a commission Was appointed to survey the king's house at 
Woodstock, with the manor, ^park, woods, and other demesnes 
belonging to that manor. ' One Coll^na, under a feigned name, 
hired himself as' secretary to the commissionei^, Who, ujponthe 
l3th October^ 1649, met, aqd took up their residence in the 
.king's own rooms. His majesty's bed-chamber 'they made their 
kitchen, the council-hall their pantiy; and the^ prfesence-cham- 
bef was the place where they met for the despatch of business. 
His majesty's dining-room they made their wood-yard, and stored 
it with the wood of the famous royal oak from the High Park, 
which, that nothjng might be left with the" name of king 
about it» they had^dug up by the roots, and split and bundled up 
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into fagoto for ih^ir &ing. Things being thus orepftred, they 
•at on the 16th for the despatch of^business ; and, in the midst 
of their first debate, there entered a large black dog (as they 
thought), which made a dreadful hoMrling, overturned two ot 
three ot their chairs, and then crept under a bed and Tanished. 
This gave them the greater surprise as the doors were kept 
constantly locked, so that no real dog could gjBt in or out. The 
next day their surprise was increased when, sitting at dinner in 
a lower room, they heard plainly the^ noise of persons walking 
over itieir heads, though they well knew the doors were all 
locked, and there cool^ be nobody there. Presently after, they 
heard al^ all the wood of the king's oak brouffht by parceu 
fix>m the dining-room, and thrdwn with great violence into the 
presence-chamber, as also all the chairs, stools, tables, and other 
nimiture forcibly hurled about the room ; their papers, contain- 
ing the minutes of their transactions, were torn, and the ink- 
fflass broken. When all this noi'se had ceased, Giles Sharp, 
tneir secretary, proposed to enter first int6 these rooms ; and in 

Eresence of the commissioners; from whom h^ received th^ 
ey, he opened the doors, and lound the wood spread aboul 
the room, the ohairs tossed about and broken, the papers torn, 
but not the least track of any human creature, nor the least 
reason to suspect one, as the doors were all feust, and the keys 
in the custody of th^ pommideipners. It was therefore muini- 
mously agreeq that the power that did this mischief must have 
entered at the key-hola The night following, Sharp, the sec- 
retary, with two of the commissioners' servants, as they were 
in bed in thi^ same room, which r6om was contiguous to that 
where the conmiissioners lay, had' their beds' fleet lifted up ao 
much higher than their hea4s, that they expected -to have tneir 
necks broken, and then thi^y were let fall at once with so jnuch 
violence as shook, the whole hotse, and moi^ than ever terrified 
the commissioners. On the night of the 19th, as they were all 
in bed in the same room for i^reater safety, and lights burning 
by them, the candles in an instant went out with a sulphurous 
an^ell, and that moment many trenchers of wood were hurled 
about the room, which next morning were found to be the same 
their honours had eaten out of Che4^y before, which were all 
removed from the pantry, though 'not a lock wa^tound opened 
in the whole hous^. The, next night they £ared still worse ; the 
candles went out a^ before, the curtains of their honours' beds 
were rattled to and fro with great violence, they recei;ved mai\y 
cruel blows and bruises by ei^ht great pewter dishes ^and a 
number of woodeh trenchers bemg throvyii on their beds, which, 
being heaved off, were heard railing about the room, though ip 
the morning none of these were to be seen. 

The next night the keeper pf the king's -house and his dog 
Uy in the commissioners' room, and then they &ad no diaturb- 
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Mnce. But on th» mght of the 22d, though the dog lay in the 
room 80 before, yet the candles went out, a number of brickbats 
teU from the chimney into the room, the dog howled piteously, 
their bed-clothes were all stripped off, and their terror increased. 
On the 24th they thought all .the wood of the king's oak was 
Violentlv thrown down by jtheir bedsides 9 they counted sixty- 
four foillets that fell, and some hit and shook the beds in which 
they lay ; but in the tnomitig none was found there, nor had the 
door been o])ened where the billet-wood was kept. The next 
night the candles were put out, the curtains rattled,a\)d a dreadiixl 
crack, like thunder, was heard ; and one of the servants, running 
in haste^thmking his master. waa killed, found three dozen 0? 
trenchers laid smoothly under the auih by him. But all this 
was nothing ta what succeeded afterward. The 29th, about 
midnight, the candles went out, something walked majestically 
through the room, and opened *and shut the windows ; great 
stones were throt?n violentlv into the room, some of which fell 
on the beds, othetb on the floor ; apd at about a quarter after 
one, a noise was heard as of forty cannon discharged together, 
and.ags^n repeated, at about eight minutes' interval. This 
•larmed and raised all the neighbourhood, who, coming into 
their honours' room, gathered up the great atones, fourscore in 
number,, and laid them by .in the comer of a field,, whete, in Dr. 
Plot's time', they w^re to be seen. ' This noise hke the dis* 

V charge of cannon was heard over the country for several mjiles 
round. Duiring these noises the commissioners and their ser- 
vants gave one .smother ovier for lost, ^d cried out'ior help , and 
Giles Sharp, snatching up a sword, had wellnigh killed one 
ef their honefurs, mistaking him ior the^spirit, a» he came in his 
«hirt from nis own room to theirs. While they were together 
the noise was continued, and part of the tiling of the house was 
stripped off, and dl the Windows of an upper room were taken 
«way with it . On the 30th, ilt niidnight, something walked into 

) the chamber, treading hkea bear ; it walkjpd many times about, 
liien threw tne warmpg-pan violently on the floor ; at the same 
time a large quantity of broken glass, accompanied with great 
atones ana horse bones, came pouring into the room with un- 
common force. Oh ;the 1st of November the. most dreadful 
scene of all ensued! Candles in i every pait of the room were 
lighted up, and a great fire made ; iit midnight, the candles all 
yet burning, a noise like the bursting of a cannon was. heard in 
the room, and the burning' billets were tossed about by it even 

^ into their honours' beds, who called Giles and his companions 
to their relief,' otherwise the house had been burned to the 

' ground: about an hour after, thO candles went out as usual, the 
crack as of many cannon was heard, apd many, pailfuls of greeii 
stinking water were* thrown upon .their honours' beds ; great 
ftones were also thrown in as hefore, the bed-curtains aul 
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bedsteads torn and broken; the vtrindows shattered, and the whitAft 
neighbourhood alarmed with the most dreadful noises; nay, the 
very rabbit-stealers that were abroad that night in the warren 
were so terrified that they fled for fear, and left tjieir ferrets 
behind them. One of their honours this night ^ke, and in the 
name of God euked what it was, and Why it disturbed t)iem so? No 
answer was given to this ; bqt the noise ceased for a while, 
when the spirit came again ; and, -as they all agreed, brought 
\oith it seven devils worse than itself. One of the servants now 
lighted a large candle, «nd set it in the doorway between the 
two chambers, to see what passed ; and. as^ he watched it, he 
plainly saw a hoof striking tne candQe and candlestick into the 
middle of the room/and afterward making* diree scrapes over 
the snuff, scraped it out. Upon this the same person was so 
bold as to draw a swonji ; but he had scarce got it out when^ he 
felt another invisible hand holdings it to, and pulling.it fitmt 
him, and at length prevailing, struck him so violently on the 
head with the pummel that he fell down for dead with the 
blow. At this instant was heard another burst like the dis- 
charge of the broadside of a ship of war, and at the interval 
of a minute or two between each, no less tfum nineteen such 
discharges. These ^ook the house so violently that they ex- 
pect«d every ifipnient it would ffXi iipon 'their heads. The 
neighbours, being all alarmed, flocked ^to the house in great 
numbers, and all joined in' prayer and psalm-singings dunng 
which the noise continued in the other rooms, and Uie discharge 
of cannons was he^^ as from without, though no visible agent 
was seen to discharge them. But what w.as the most alarming c^ 
all, and put an end to their proce^ings efiiscmally, hap])ened the 
next day, as they were all at dinner, when a paper in which 
they had signed a mutual agreement to reserve a part of the 
premises out of the general survey, and afterwiardto share it 
equally among themselves (which paper they had hid for the 
present under the earth in a pot in one comer (^ the room, 
and in which an orangC'-tree grew), was consumed in a won- 
derful maniier by the earth's taking fire with which the pot 
was filled, and burning violently, with a blue hdtne and an 
intolerable stench, so that they were all driven out of the 
house, to which they could never be a^ain prevailed upon to 
return. 

This story has been somewhat abridged from the Encyclo- 
paedia Britannica, where it is quoted from Dr* Plot's history. 
If I recollect right, it is imbodied in the l)ook entitled " Satan's 
Invisible World Discovered," and the extra^inair occurrence* 
it relates ascribed to Satanic influence.. At .the time they hap- 
pened, they w^ere viewed as the effects of supematuntl' powers; 
and even Dr. Plot seems disposed to ascribe them to this cause. 
•*Thou|^ many tricks," says the doctor, "have been often 
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played in affidn of thi» kiiyi, manj of the thinge above related 
are not reconcileable with jug^gung ; soeh as the loud noiaea 
beyond the powers of man to make without such instruments 
as Were not there — the teanng and breaking the beds — the 
throwing about the fire— the hoof treading out the candle— and 
the striving for the sword, and the blow the man receiyed from 
the pummel of it" It >eas at length ascertained, however, that 
this wonderful (contrivance was all the invention of the memora- 
bie Jo8e];)h Collins of Oxford, otW wise called fWn« /o, who, 
having hired himself as secretary under the name oif QiUa Shan,' 
by knowing the private traps belongihg to the house, and by the 
help of jnuvis fulminans and other chymical pieparations, and 
lettmg his fellow-servants into the .scheme, cantea <m the deceit 
without discovery to the very last; 

Venirifoqui$m is imother source lohence a beUef ^ appantions lum 
been induced. BV this art» certain persoils can so modify their 
vdoe as to make it appear to the audience to proceed from hnj 
distance and in any' direction, and by which impostors have 
sometimes, accompbshed their ne&rious desi^;ns, of which the 
following ar^ instances, r 

. Louis Brahant, a dexterous ventriloquist, Talet-de-chambre to 
Francis I., had fallen desperately in love with a young, haad- 
aome^ and rich heiress ; but was rejected l^y the parents as an 
unsuitable -match for their daughter, qn account ot the lowness 
of his circiAnstdnces. The young lady's father dyin^, he made 
a visit to tha widow, who;>was totally igno]:ant of his singular 
talent. Suddenl3^ on his first appearance in open day, in her 
own house, and in the pro*^^^^ of several persons who were 
with her, she hoard "herself accosted in a voice perfectly r^sem^ 
b^ng that of her dead husband, and which seemed to pr(x;eed 
irom above, exclaiming, ^' Give my daughter in marriage to 
Louis Brahant. He ia a man of great fortune, and 6i an excel- 
lent character. I now' suffer the inexpressible torments ot pur- 
gatory for having refused her to h^. If you obey this admoni. 
tion, I shall soon'be delivered from this place of torment You 
will at the samd time provide a worUiy husband fi>r yourdaugh* 
ter, and procure everlasting, repoee to the soul of your poor hus« 
band.'* The widow could not for a moment resist this dreddfiil 
summons, which had not the most distant appearance, of pro« 
ceeding from Louis Brahant, whose countenance exhibit^a no 
yiifible change, and whoscf Ups wisre close and mdtionless during 
the delivery^of it Ajccordingly, she^ consented immediMely to 
Kceive him lor^ her scni-in-law. Iiouis's finances, however, 
were in a very low situation, and the -formalities attending Che 
inarriage'>contract rendered it necessary for him to exhibit some 
show of riches, and not to give ^e ghost 'ih» lie direct He 
accordingly went to wdrk on a fredi subject, one Comu,an old 
and rich banker^t Lyons, who hadaccumulated invneose wealth 
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"hj UBory and extortion, and was known to be haunted by *©. 
morse/n conscience on account of the manner in which he had 
«c(iuired it. Having contracted an intimate acquaiiftance with 
this man, he one day, while they were sitting together in the 
usurer's little back parlour, artfully turned the- conversation on 
religious subjects, on dempns, ana spectres, the pains of pur- 
gatory, and the torments of hell. During an interval of dilence 
between them, a voice was heard, which, to the astonished 
banker, seemed to be that of his deceased father, complainings, 
* as in the former case, of his dreadfiil situation in purgatory, and 
calling upon him to deliver him instantly from tl;ience, by putting 
into the hands of Louis Brahant^ then with him, a large sum 
for the redemption of Christians then in slavery with the Turks ; 
threatening hmi at the same time with etemsd damnation if be 
tlid not take this method to expiate, likewise, his own sins. 
Louis Brahant, of course, affgbted a due degree of astonish- 
ment on the occasion, and farther promoted the deception by 
Acknowledging his having devoted himself to the prosecution 
t>f the chaiitaibie designs imputed to him by the ght)st. An 
old usurer is ^laturally suspicious. ^ Accordingly, the "wary 
banker made a second appointment with the ghost^s delegate 
tor the next day: and to render any design of imposing 
upon him utterly abortive, took him into the ojJen fields, where 
not a house, or a tree/ or. even a bu^, or a pit were in sight; 
capable of screening any supposed confederate. This extraor- 
dinary caution excitekl the ventriloquist to exert all the powera 
of his art. Wherever the -banker conducted him, at every step 
hii ears\weTe saluted on all sides with the complaints and 
groans, not only of his father, but of all his deceased relations, 
imploring him for the love of God, and in the name of eveiy saint 
in the calend^, to have mercy on his o^ soul and theirs, by 
effectually seconding with his purse the intentions of his worthy 
companion. Comu could no longer resist the voice of Heaven, 
and accordingly parried his guest nome with hi^i, and paid him 
down ten thousand crowns ; with which the hon^ ventrilo- 
quist returned to Paris, and married his mistress, The catas- 
trophe was fatal. The secret was afterward blow^, and reached 
the usurer's ears, who was so milich affected by the loss of nis 
money and the mortifying raillpries of his" neighbours, thiat he 
took to his bed and died. 

Another trick of a similar kind wa^ pla^ o£f about sixty or 
seventy years ago oh a wholes commumty by another French 
ventriloquist. " M. St. Gill, the tentrilOqUist, and his intimate 
fnendjteturning hoipe from a place whither his business hsul car- 
ried him, sought for shelter from an approaching thunder-<8torm 
in a neighbouring convent. Finding the whole community in 
mourning, he inquired the cause, and was told that one of the body 
had died lately, who was the ornament and delight of the whfl» 
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•ociety. To pass away the time, he wall^ed into the church, 
kttended by some of the religious, who showed him the tomb 
of their deceased brother, ana spoke feehngly of the scanry hon- 
ours they had bestowed on his-memory. Suddenly a voice was 
heard, apparently proceeding from the roof of the chqir, lament- 
ing the situation of the demnct . in purgatory, and reproaching 
the brotherhood with their lul^ewarmness and want of zeal on 
his account. The friars, a;9 sooii as tlieir astonishment gave 
them power to spe^ik, consulted tog[ether, and agreed to acquit 
the rest of th^e community with tms singular event, so interest- 
ing to the whole society. . M. St. Gill, who wiiahed to .carry on 
the joke a Uttle further, dissuaded them from taking this step, 
teUing them that they would be treated, by thei^ absent brethren 
as a set of fool^ and visionaries. He reconimended to them, 
however, the imn^ediately calling the whole community into 
the church, where the ^host^f their departed brother. nlight 
probably reiterate hi& complaints. Accordingly, all the friars, 
novices, lay-brothers, and even the domestics pf the convent^ were 
immediately sununoned and called together. In a nhort time 
the voice from the roof renewed its lamentations and reproaches, 
and the whole convent fell on their £aces, and vowed a solemn 
reparation. As a first step, they chanted a De.pwfundis in a 
full choir ; during the intervals of which the jg^host occasionally 
expressed the coiMort he received from their pious exercises 
and cljaculations on his behalf. When all was over, the prior 
entered into, a serious conversation with M. St. Oill; and on 
the strength of what had jUst passed, sagaciously inveighed 
against the absuiid incredulity of^ our modern skeptics and pre- 
tended philosophers, on the article of ghosts or apparitions. M. 
St. Gill thought it high time to disabuse the ^ood fathers. This 
purpose, however, he found it extremely difficult to effect, till 
ne had prevailed upon them to return with him into the churchy 
and there be witnesses of the manner in which he had conductea 
this ludicrous doceptioui" Had not the yentriloquist, in this 
case, explained the cause of the deception, a whole body of men 
niight have sworn, with a good conscience, that they had heard 
the ghost df a departed brother ^dress them figain and again. in 
a supernatural voice. . . < 

It is highly probable that many .6f those persons terpied 
witches and necromancers, in ancient times, who pretended to 
be ihvfisted with supernatural piowersj performed their decep- 
tions by the art of ventriloquism.. The term literally means, 
neoHng fr>tn the hfUy; and, i^ accordance with this idea, we 
mid Chat the Pythoness, or \mch ^ £ndoi-, to whom Saul ap- 
plied for* advice in his perplexity, is designated in the Septua- 
eint translation of the Old Testament, *' a woman that speaks 
iromher b^iy or stomach/' 9^ most magicians affected to do ; 
and some^ author^ have infbimed us that^. there were womea 
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who had a demon wfach spake articutttely fr^m flie kiwdf 
part of their stomacHs, in a very loud, thoagh hoarse Uiad, 
UmbnB cum aaganft reaonarent triste et adutum.— rHor. Sat.^ 
▼ui. hb. I. 

Ovr Enghah translation " ftuniliar spirit," in Hebrew signifies 
** the spirit of 06 or Oboth.*^ The word 06, in its primitive sense, 
denotes a botde or vend of leather wherein liquors were put f 
and it is not unlikely that this name was nven to witches, be- 
cause in their fits of enthusiasm they swelled in their bellies 
like a bottle. The occasion of this swelling is said by soi^ 
authors to proceed from a demon's entering mto the sorcereae 
per parteg gtnitaUsj and so ascending to the bottom of her jstooir 
ach, from whence,, at that tifne, she uttered her 4>redictioii8 : 
and for this reason the Latins csSH. such persons Vpntriloqm, ana 
the Greeks By/od'TYM/iudOc, that is, peo^e who tpeak otU of their 
helliet. Celios Rhodigiims (Antiq. ho. 8, c. 10; says,- in refer^ 
ence to- such cases, *' While I am writing concormng veritrilo- 
quous persona, theve is in my o/im country a woman of a mean 
extract who has an unclean spirit in her belly, from whence 
may be heard a voice, not Tew strong indeed, but yerjr articu- 
late and intelligible. M ultitu<te8 of people have heard this voicev 
as well as myself, and all imaginable precaution^has been usea 
in examining - iiito the 'truth of this fact :"— " Quando ftituri 
anda portentus mens, s»pe accersituip, ventriloquam ac exutam 
imictu, ne. quid fraudis occulta^t, inspectare et audire con- 
enpivit.'' The author adds, " TtdA demoais called Cpionnotu- 
Im>, and when' the woman calls upon him by his name, he imme- 
diately answers he^** Several, apcient writers have infonned 
ua, that in the time^ of paganism evil spirits had communion 
with these wntriloqt^ per partem iecretioree) Chrysostom saya, 
** Traditur Pythia fismina fuisse, ques in Tripofdes sedens ex- 
panaa malignum spiritum per interna immissum, et per genitales 
partes scAieuntem excigiens, furore oepleretur, ipsaque lesolutia 
oifiibus baccharetur, ex ore spmbam emittena^ et sic fhroria 
tertMi loquebatur," Ac. 

8peetre» httve eiao been produeed hg -auih optical aehUntiotu as the 
phantaamagoria. By means of this instrument, a spectre can be 
made apparently to start up from a white inist, ancLto rush for- 
i^aid towards the spectator with an horrific aspect. If a thin 
acreen weie placed m a dark room, and the lantern of the phan- 
tasmagoria, with its light properly concealed, the most terrific 
phuitoms might be exhibited, which would confound and appal 
eyei7 one pieviodsly unacquaint|gf with the contriancc, -espe- 
cially if the exhibition was suddenly made at the dead hour of 
idght. By means of such exhibitionjs, combined y^ith the art 
or ventriloquism' and the qjssijrtance of a confederate, almoal 
every thing that has belan recorded respecting 'spectres aiid ap- 
peim^iB might be realized. 
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I shall conclude these illustrations of apparitions by present* 
ing the reader with a description of the ghoat of a fieay.hy Mr. 
Varley, formerly alluded to, as a specimeia of the folly and super- 
stition that still degrade the present age. 

** With respect to the vision of the ghc^t of the flea, as seen 
fay Mr. Blake, it agrees in countenance with one clasa of people 
wider Gemini, which si^ is the significator of the flea, whose 
foiown colour is appropriate to the colour of the eyes in «ome 
fall-toned Gemini persons, and the neatness, elasticity, and 
tenseness of the ilea are significant of the elegant dancing and 
fencing sign Gemini. The spirit visited his imagination in 
ench a figure as he never anticipated in an insect. As I was 
anxious to make the most correct investigation in iny power of 
the truth of these visions, on hearing of this spiritual apparition 
of a flea, I asked him if he could draw for me the resonblance 
of what he saw. He instantly said, ' I see him now before me.* 
I therefore gave him paper and a pencil, with which he drew 
the portrait, of which a fac-simile is given in this number. 1 
felt convinced by his mode of proceeding that he had a real 
image before. him ; for he left o^ and began on another part of 
the paper to make a separate drawing of the mouth of the flea, 
•which the spirit having opened, he was prevented from proceed- 
ing with the first sketch till he had closed it. During the time 
occupied in completing the drawing, the flea told hun that bH 
fleas were inhabited oy the souls of such men as were by nature 
bloodthirsty to excess, and were therefore providentially con^ 
fined to the size and form of such uisects ; otherwise, were he 
himself, for instance, the size of a horse, he would depopulate a 
great part of the country. He added, that, ' if in attempting to 
leap £rom one island to another, he should fall into the sea, be 
could swim, and could not be lost.' This £^int afterward ap- 
peared to Bkke, and afforded him a view of his whole %ttre^ 
an engraving of which I shall give in this work." 

N.B. — Blake, who died only two or three years ago, wass an 
ingenious artist, who illustrated Blair's Grave and other worke, 
and was so much of an enthusiast^ that he imagined he could 
call up from the vasty de^ any spirits or corporeal forms. 
Were it not a fact that a work entitled " Zodiacal Physiog^ 
nomy," written by John Varley, and illustrated with engravings, 
was actuallv published in the year 1628, by Longman & Co., 
we should have deemed it almost impossible that amid the 
light of the present age, any man capable of writing a grammiUir 
cal s^itence would seriously give such a description as that 
quoted above, and attach his belief to such absuitlity and non- 
sense. But amid all our boasted scientific improvemeiiut toi 
discoveries, it appears that the clouds of ignorance and 8upei«> 
itition still bang over a large body of our population, and th^t 

Nn 
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Hm light of the ndllennial erft, if it have yet dawned, is still Ar 
from Its meridian splendour. 

After what has been now stated rejecting the circumstances 
which may have led to the popular belief of spectres and appari- 
tions, it would be almost needless to s^end time in illustrating 
the ftitihty of such a belief. There is one strong objection 
against tiiie prc^ability of apparitions, and that is, that they 
scarcely appear to be intelligent creatures, or, at least, that th^ 
possess so small a degree of intelligence that they are unquah- 
ned to act with prudence, or to use the means requisite to ac- 
complish an end. Ghosts are said often to «>pear in order to 
discover some crime that had been committea ; but they^ never 
appear to a magistrate or a person of authority and intelhgenoe, 
but to some illiterate clown who happens to hve near the 
pla^e where the crime was committee! — to some person who 
nas no connexion at all with the afiair, and who, in general, is 
the most improper person in the world for making the discovery. 
Olonville, wtio wrote in defence of witchcraft and apparitione^ 
relates, for instance, the following story : '' James Haddock, a 
farmer, was married to Elenor Welsh, by whom he.had a son. 
After the death of Haddock, his wife married one Davis, and 
both agreed to defraud the son by the former marriage. of «. 
lease bequeathed to him by his father. Upon tliis the ghost of 
Haddock appeared to one Francis Tavemer, the servant of Lord 
Chichester, and desired him to go to Elenor Welsh, and to 
inform her that it was the will of her former husband that ^eir 
son should enjoy the lease. Tavemer did not at first execute 
this commission, but he was C(Hitinually haunted by the appari- 
tion in the most hideous shapes, which even threatened to tear 
him in pieces, till at last he delivered the message."^ Now, had 
this spectre possessed the least common s«ise, it would have 
appeared first to Elenor Welsh and her husband Davis, and 
frightened them into compliance at once, and not have k^t 
poor Tavemer, wlio had no concern in the matter, in such ccm- 
Btant disquietude and alarm. 

Another odd circumstance Tespecting apparitions is, that they 
' have no poioer to speak till they are addressed. In GlanviUe^s rela- 
tions, we read of an old woman that appealed often to David 
Hunter, a neat-herd, at the house of^the Bishop of Down. 
Whenever she appeared, he fburd himself obliged to follow 
her; and for three-quarters of a year, poor David spent the 
whole of ahnost every night in scampering up and down through 
the woods after this old woman. How lorig this extraordinary 
employment might have continued it is impossible to guess, 
had not David's violent fatigue made him one night ezdaim, 
*<Lofd bless me!— would 1 were dead!— shall I never be 



ABSURDITIES OF WITCHCRAFT. 498 

delivered from this misery?'* On which the phantom replied, 
** Lord bless me too ! — It was happy you spoke first, for tillthen 
I had no power to speak, though I have followed you so long !** 
Thea she gave him a message to her two sons, though David 
told her he remembered nothing about her. David, it seems, 
neglected to deliver the message, at which the old beldam was 
flo much provoked that she returned and hit him a hearty blow 
on the shoulder, which made him cry out and then speak to 
her. Now, if she could not speak till David addressed her, 
why might she not have applied this oratorial medicine the first 
time she appeared to him : It would have saved both herself 
and him many a weary journey, and certainly David would much 
rather have nad half a dozen blows fh)m her choppy fists, than 
have wanted so many nights' sleep. ^To complete the story, it 
must be added, that when David's wife found it impossible to 
keep him from following the troublesome visiter, sue trudged 
after him, but was never gratified with a sight of the enchant- 
ress.— See Ency.Brit., Art. Spectre. 

What imaginable purpose can be served by such dumb spec- 
tres that cannot speak till they are addressed, or by sending 
apparitions from the invisible world that appear 'destitute S 
eommon sense ? It is remarked by Glanville, that ghosts are 
generally very eager to be gone ; and, indeed, they are fre- 
-tfuently so much so, that, like children and thoughtless fools, 
tney do not stay to tell their errand. It appears altogether in- 
consistent with any rational or scriptural ideas of the overruling 
providence of the Almighty, to suppose that such beings would 
oe selected for administering the affairs of his kingdom, and 
for maintaining an intercourse between the visible and invisible 
worlds. It is also stated to be one peculiarity of spectres that 
diey appear ovUy in the night. But if they are sent to this sublu- 
nary reeion on affairs of importance, why should they be afraid 
of the light of the sun '( In the light of day their message 
would be delivered with as much ease, and with more chai»ce 
of euccess. Ab it would excite less fear, it would be listened 
to yyitii more calmness and attention ; and were they to exhibit 
themselves before a number of intelligent witnesses in the full 
blaze of day, the purposes for which they were sent would be 
more speedily and securely accomplished. The celestial mes- 
sengers whose visits are recorded m Scripture, appeared most 
frequently during the light of day, and communicated their 
messages, in many instances, to a number of individuals at once 
— messages which were of the utmost importance to the in- 
dividuals addressed, and even to mankind at large. To give 
credit, therefore, to the popular stories respecting ghosts and 
apparitions imbodies in it a rejection on the character of the 
Aia-wise Ruler of the world, and a Ubel on the adnunistratiom 
of his moral government. 
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Na YIIL—ExpicwioM of Steamrengmes. P. 68, 172. 

As steam^engineB are tiow applied to the puipoae of uppeUiog 
▼Mselii along seaa and rivers, as well as to maiiy important 
tnanufactoiing procesae^t and are capable of still more extenaive 
applicationa, and of higher improvements than they have yet 
attained — ^it is of the utmost importance that every circumstarice 
should be carefully guarded against which has the remotest 
tendency to endanger the bursting of the boiler, — ^and that no 
person be intrusted with the direction of such engines who is 
not distinguished for prudence and caution, or who is un- 
acquainted with their construction and the principle of their 
operation. For, to ignorance and imprudence are to be ascribed 
many of those accidents which have happened from the burst- 
ing of the boilers of these engines. This remark is strikiogly 
illustrated by the following and many other tragical occur- 
rences : — 

In the month of August, 1815, the following melancholy acci- 
dent happened at Messrs. Nesham and Go's, collieir st New- 
bottle. The proprietors had formed a powertul locomotive 
steam-engine for the purpose of drawing ten or twelve coal 
wagons to the staith jbX one time ; and on the day it was to be 

Sat in motion, a great number of persons belonging to the coir 
ery collected to see it ; but, unfortunately, just as it was going 
off, the boiler of the machine burst. The engine*man ww 
dashed to pieces, and his mangled remains blown 114 yaida 
The top of the boiler, nine feet square, weighing nineteen hun-' 
died weight, was blown 100 yarns, and the two cylinders 90 
yards. A little boy was also thrown to a great distance. By 
this accident ^ftyseven persons were killed and wouixied, <h 
whom eleven died on Sunday night ; several remaining dan- 
gerously dl. The cause of the accident is accounted for as fol- 
fows : — ^The engine-man said, " As thtre «r< seneral owners and 
ifiewers here^ I will maks her (the engine) go in grand style ;" and 
he had scarcely got upon the boiler to looee the screw of the 
safety valve, when, being overheated, it exploded.— JMbnMiy M€^- 
gazmSf vol. zl, p. 181. 

From what is here stated, it appears that this tragical acci- 
dent was occasioned by a combination of vanity, ignorance, and 
imprudence in the perscm to whom the direction of the engine 
was committed. — ^The following accident which happened to 
the WashingUm steamboat^ belonging to Wheeling^ N. America, is 
attributed to a somewhat similar cause.. 

"This boat started from Wheehiig on Monday, June 10th, 
1816, and arrived at Marietta on Tuesday evening at 7 o'clock, 
and came ssfely to snchor, where she remained tUl Wednesday 
morning. The fires had been kindled, and this boilers sufficiently 
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hot, pTe]>anttory to her departure, when the anchor was weighed 
«nd the helm put to larUmrd, in order to wear her in a position 
to start her machinery ; but only having one of her rudders 
shipped at the time, its influence was not sufficient to have the 
desired efl^t, and she immediately shot over under the Virginia 
shore, where it was found expedient to throw over the kedge at 
the stem to effect it. This being accomplished, the crew were 
then required to haul it on board, and were nearly all collected 
in the quarter for that purpose. At this unhappy fatal moment, 
the end of the cylinder towards the stem exploded, and threw 
the whole contents of hot water among them, and spread death 
and torture in every direction. The captain, mate, and several 
seamen were knocked overboard, but were saved, with the ex- 
ception of one man, by boats from the town, and by swimming 
to the shore. Th% whole town was alarmed by the explosion, 
and all the physicians, with a number of citizens, went imme- 
diatelv to their relief. On going on boaid, a melancholy an^ 
truly norrible scene was presented to view. Six or eight per- 
sons were nearly skinned from head to foot, and others scalaed, 
making in the whole seventeen. In stripping Off their clothes 
the skin peeled off with them to a considerable depth. Added 
to this melancholy sight, the ears of the pitying spectators were 
pierced by the screams and groans of tne igonizing sufferers, 
reouiering the scene horrible beyond description. 

** The cause of this melancholy catastrophe may be accounted 
for by the cylinder not having vent through the safety valve, 
which was firmly stopped by the weight which hung on the 
lever having been unfortunately slipjpea to its extreme, without 
its being noticed, and the length ot time occupied in wearing 
- before her machinery could be set in motion, wnereby the force 
of the steam would have been expanded ; these two causes 
iinited confined the steam till the strength of the cyUnders 
■coaid no Xoager contain it, and gave way with great violence. 
Six of the unfortunate sufferers died on Wednewiay night, and 
one or two others are not expected to survive." — LouUiana 
Gazette and NeW'Orleans Mercantile AdvertiaeTf July 8th, 1816. 

6ince the above accidents happened, man v others of a similar 
nature have occurred which have ultimately been ascertained 
to have been owing either to ignorance or to carelessness and 
inattention, which are the natural results of ignorance. As 
^rteamboats are now navigating all our fi-iths and i^ivers, and 
even ploughing the oceaU' itself; and as steam-carriages are 
likely soon to come into general use for the conveyance of pas- 
sengers and goods, it is of the utmost importance to their success, 
and to the safety of the public, that every precaution be adopted 
to prevent those explosions and disarrangements of the ma- 
chinery, which mignt be attended with fatal effects. But 
•Ithmiffh scieace and ait may accomplish all that seems reqiu* 
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site for theprtventioii of dangfer, tinless peraond of pradenee iiiifl 
inteUigence be obtained for the snpehntendence and direction at 
Buch machines, the efforts of their projectors to prevent accidents 
may prove abortive. And tintil the tone of intellect among the 
niddfing and lower oiders be somewhat more elevated than it is 
At present, it may be difficult to obtain persons for this purpose 
of the reauisite qualifications. 

The following recent accidents from steamboat explosiom 
in all prcdmbility originated from cauees sinular to thoae to which 
I have now Eluded. 

The boiler of the steamboat Caledonia^ plying on the MifBit> 
eippi, exploded on the 11th of April, 1830, killing and wounding 
about mteen of the passengers and seven of the crew,^— -eeven 
or eight of whom were blown overboard and lost. It was ex> 
pected that some of the -pounded would recover, although 
tadly scalded. The boiler burst in the side while the boat was 
onder way, and about two hours after being wooded. There 
^ere on board about four hundred deck and sixty cabin naa- 
eengers, besides the crew, being altogether about nve honored 
aoujs. The hull of the boat was uninjured. It is said that the 
accident arose from the passengers crowding to one side of the 
hoat, by which one side of the boiler was exposed to the dire<!t 
Actkm of the fire, and when the boat righted, a quantity of steam 
Was suddenly generated greater than the safety valve could 
carry off. — ^The number of persons who have lost their lives by 
explosions in America, sinde the c(xnmencement of the season 
fI830), is not much short of one hundred, — sixty in the Helm 
maegttgor^ four m the HwOress, nine in the Justice MarahaH, 
ttnd fourteen in the Caledonia^ besides those of the latter who, 
it was feaied, wouM not recover firom the injuries they had sos* 
tained. 

In these and other instances, it is more than probable that a 
want of attention to the natural laws of the universe, and to the 
obvious effects which an enlightened mind should foresee they 
would produce, was the chief cause of the destruction of so 
many human beings, and of the sufferings of those whose lives 
were preserved. The same remark may be applied to the cir* 
•eumstances connected with a late fatal accident which happened 
on the Liverpool and Manchester railroad. 

On Friday afternoon, February 1, 1833, as the second-claas 
train, which leaves Liverpool at three o'clock, was proceeding 
<prer Parr Moss, a httle on the other side of Newton, one of the 
tubes which passes tongitudinally through the boiler, burst. 
The contiequence was, that a quantity of water fell into the fire, 
«team was generated in abundance, and the engine stopped. 
Several of the passengers alighted to see what was the matter, 
*nd they incautiously got upon the line of railway taken by the 
trains in gomg ta Lrvsrpool,~the jc<mtr«ry to that on w^ick the 
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i^iaahled engine stood. White they were m this situation, a 
train of wagons from Bolton, proceeding to Liverpool/ came up. 
The persons who had alighted did not see the advancing train, 
^ng enveloped in a dense cloud of vapour ; and, from the same 
cause, they were by the conduotor also unseen. They accord- 
ingly came upon them with fearful violence; several were 
knocked down, and the wheels of the train passed over four 
of them. Three of the unfortunate party were killed upon t3^e 
spot — their bodies being dreadfully crushed ; the fourth sur- 
vived, and was taken forward to the infirmarv, but his recovery 
was considered hopeless. Two of the three Killed were elderly 
persons, whose names were unknown ; the third, an interesting 
young man, who had formetly been in the employ of the company 
as a fireman, and who was marhed only three weeks before. The 
survivor was a boy, about sixteen years of age, who was proceed* 
ing from Belfast to Hah&x, where his parents reside. The 
casualty which was the occasion of this serious result was itself 
but trining, as the train went ferwaiil to Manchester after a 
short delay. 

This shocking catastrophe was evidently caused by rashness 
and imprudence— by not foreseeing what might probably arise 
from a certain combmation of circumstances ; or in other word8> 
by inattention to certain natural laws, both <yn the part of those 
who were connected with the liverpool train of wagons and 
of those who conducted the Bolton train. In regard to the pas- 
sengers in the Liverpool train, it was highly improper that they 
should have left their seats on the carriage* The accident whicn 
befell the finfortunate Mr. Huskisson, at the opening^ of the rail- 
way, should have operated as an impressive warning against 
such a practice. In the next place, it was most imprudent t^ 
venture upon the other line of railway, more especially when a 
cloud of steam prevented them froa^ seeing what was passing 
around them, m regard to the pers6n who had the command (^ 
the Bolton train, it was incautious and imprudent in the higheirt 
degree to urge his maofainery forward, when he beheld a volume 
of smoke immediately before him ; the least consideration mui^ 
have convinced him that some accident must have happened, 
and that the cloud of steam would prevent those enveloped ift 
it from perceiving the approach of ms v^icle ; and, therefore, 
he ought immediately to have abated his s{)eed, so as to have 
acquired a complete command of the engine by the time it 
amved at the spot where the steam was noating. Hence the 
importance, in conducting steam-engines and other departments 
of machinei^y, of having as superintendents nien of prudence and 
of enUghtened mmds, capable of foreseeing the probable effects 
of every combination of circumstances that may happen to 
occur. For i^ruiranee is generally proud, obstinate, incautious, 
precipitate 14 itajtiovements, and' regaMlesa of consequences ^ 
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•0 that, through its heedleemess and folly, the most ^lendM 
inventions are often impeded in their progress, and their value 
and utility called in question. 

The Liverpool and Manchester railway, and the locomotive 
powers of the machinery and enoines which move along it, con- 
stitute one of the most q>lendia and useful improvements of 
modem times. From the last half-yearly report of the directors, 
from June 30 to December 31, 1832, it is satisfactoiily proved 
that this railway is completely efficient and applicable to all the 
great objects for which it was. designed. During the period 
now specified, there were carried along the railway 86,8^ tone 
goods, 39,940 tons coaiS) and 182,823 passengere, which is 73,498 
fewer thaja in the corresponding six months of 1831, owing to 
the prevalence of cholera in Dublin, and in the towns of Man- 
chester and Liverpool. Were this railway continued to Lon- 
don, it is calculated that the ioumey fiom Liverpool to the me- 
tropolis, a distance of more tnan two hundred miles, nught be 
peiformied in eight or ten hours. 

Na IX.-— CuTMiMtance* leJUcft led to the invention of the SafeHf 

Leemp, Pages 54, 183. 

This lamp, by means of which hundreds of lives have been 

freserv^ was invented in the autumn of 1615. Sir Humphry 
>avy, the inventor, was led to the consideration of this subject, 
by an application from Dr. Gray, now Bishop of Bristol, the 
cnairman of a society established m 1813, at Bisnop-Wearmouth, 
to consider and promote the means of preventing accidents by 
fire in coal-pits. Being then in Scotland, he visited the mines 
on his return southwud, and was supplied with specimens of 
fijne-damp, which, on reaching London, ne proceeded to examine 
and analyze. He soon discovered that the t»rbuietted hydrogen 
gas, called fire-damp by the miners, wQuld not explode when 
mixed with less than six, or more than fourteen, times its vol- 
ume of air ; and further, that the explosive mixture could not 
be fixed in tubes of small diameters and proportionate lengths. 
Gradually diminishing these, he arrived at the conclusion that 
a tissue of wire in which the meshes do not exceed a certain 
small diameter, which may be considered as the ultimate limit 
of a series of such tubes, is impervious to the infiamed air ; and 
that a lamp covered with such tissue may be used with perfect 
safety, even in an explosive mixture which takes fire and boms 
within the cage, securely cut off from the power of doing haim. 
Thus, when the atmosphece is so impure that the fiame of a 
lamp itself cannot be mainjained, the Davy still supplies light 
to the miner, and turns his worst enemy into an obedient ser- 
vant. This invention, ^he certain source of large profit, he 
presented with characteristic liberality to the potinc. The 
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meadB are preserved in which, when pressed to secure to him- 
«elf the benefit of a patent, he declin«Kl to do so, in ccmfonnity 
with the high-minded resolution which he formed, upon acquix- 
ine^ independent wealth, of never making his scientific eminence 
AUDserrient to gain. *' I have enough for all my views and pur- 
poses; more wealth might be troublesome, and distract my 
attention from those pursuits in which I delight. More wealth 
could not increase my fame or happiness. It might undoubt- 
edly enable me to put four horses to my carriage ; but what 
would it avail me to have it said that Sir Humplury drives hi& 
carriage and four T — OaUery of Portraits. 

No. X. — On the Utility of the Remarks and Observations of Mt- 
chanics and Manufacturers. Page 185. 

That the remarks of experienced artists and labourers metf 
frequently lead to useful oiscoveries may be illustrated by tba 
following fiEiets: — ''A soap manufacturer remarked that the 
residuum of his ley, when exhausted of the alkali for which he 
employed it, produced a corrosion of his copper boiler for which 
he could not account He put it into the nands of a scientific 
chymist for analysis, and the result was the discovery of one 
of the most singular and important chymical elements, toctine. 
The properties of this, being studied, were found to occur most 
appositely in illustration and support of a varietv o£ new, cuji- 
eus, and instructive views then gaining ground in chymistiY, 
and thus exercised a marked itSuence over the whole bo^ 
of that science. Curiosity was excited ; the origin of the new 
•ubstance was traced to the sea-plants, from whose ashes the 
fMTincipal ingredient of soap is obtained, and ultimately to the 
eea-water itself. It was thence hunted through nature, dis- 
covered in salt-mines and springs, and pursued into all bodies 
which have a marine origin ; among the rest, into sponge. A 
medical practitioner then called to mind a reputed remedy for 
the cure of one of the most grievous and unsightly disorders te 
which the human species is subject — ^the goitre — whidi infests 
(he inhaUtants of mountainous districts to an extent which, in 
this favoured land, we have happily do experience of, and which 
Was said to have been originally. cured by the ashes of burnt 
monge. Led by this indication, he tried the effect of iodine on. 
that complaint, and the result estabhshed the extraordinarv fikct 
that this singular substance, taken as a medicine, acts with the 
atmost promptitude and energy on goitf«, dissipating -the lai^est 
and most inveterate in a short time, and acting (of course with 
occasional failures^ like all other medicines) as a specific- or 
oatural antagonist against that .odious deformity. It is thus 
Ihat any accession to our knowledge of nature is sure, sooner 
or later, to make itielf ielt iti some practical application, aiul 
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tiiat a benefit c o iifeiTed on science, by the casoal obeerviitiaB 
or iluewd remark of e^en an unscientific or illiterate person^ 
infallibly repays itself with interest, though often in a way that 
could never have been at first contemplated."* 

Iodine was aceidentaUy discovered fas above stated) in 181^ 
by M. de Oourtois, a manufacturer ol saltpetre at Paris, and 
derived its first illustrations from M. Clement and M. Descnneai. 
Its name literally signifies a violet coiour. Its specific gravity is 
about 4. It becomes a violet-coloured got at a tei^eratuTe 
below that of boiling water ; it combines with the metals, with 
phosphorus and sulphur, with the alkalis and metallic ozidesv 
and rorms a detonatmg compound with ammonia. Dr. Coindet 
of Geneva first recommended the use of it, in the form of due- 
ture, for the cur^ oi goitres. Some readers may perhaps require 
to be informed that the goitre is a large fleshy ezdresceoce that 
grows from the throat, and sometimes increases to an enormous 
. size. The inhabitants of certain parts of Switzerland, espe* 
dally those in the repubhc of Vaiait, are particularly subject to 
this shocking deformity. 

Mo. XI. — Liberality of RAigums Sectaries in Ammca, contrasted 
vxith British bigotry. Page 353. 

The following sketches are taken from Stuart's " Three Yean 
in North America." When at Avon, a village in the north-west 
part of the state of New- York, Mr. Stuart went to attend a 
diurch about a mile distant, of which he gives the following 
description : ^' The horses and carriages were tied up in great 
sheds near the church-doors, dnhng the time of service. The 
day was hot, uid the precentor, as usual, in ihe centre, of the 
finnit gallery, opposite to the minister, officiated, not only with* 
out a goWn, but without a coat upon his back. There was some 
sort of instrumental music — ^hautboys and bassoons, I think, 
against which there are no prejudices in this countiy. The 
clergyman, a very unaifected, sincere>looking person, mlivered 
aplam sensible discourse, in which he introduced the namae 
m Dr. Erskine. and Dr. Chalmers, which sounded strange to 
OB, considering where we were, on the western side of the At* 
lantic, not very iar from the falls of Niagara. At the cloee of 
his sermon, he addressed his hearers in some such terms as 
these :—* My friends, the sacrament of the Losd's Supper is to 
be dispensed here this evening. This is a free church, open 
to all — Presbyterians, Methodists, Baptists, imd all other de* 
nominations of Christians. his is according to oiv belief. AU 
are invited ; the hsk is theirs.* Such liberalkv is, we find on 
mquiry, not unusual among the clergymen and congregations 

* flersoliers Pxelim. DiseowsB to Nat. Phil. 
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of different sects, with the exception in general of Unitarians. 
I observe an example recorded in Hosack's lAfe of CUnUm ; and 
as it relates to the great father of the United States, and is of 
unquestionable authority, I think it of sufficient interest for 
insertion. * While the American army, under the command 
of Washington, lay encamped in the vicinity of Momstown, 
New-Jersey, it occurred that the service of the communion (then 
observed semi-annually only) was to be administered to the 
Presbyterian church in that village. In a moming^ of the pre- 
vious week, the general, after his accustomed inspection oithe 
camp, visited the house of the Rev. Dr. Jones, then pastor of 
that chnrch, and, after the usual preliroinaries, thus accosted 
him — *• Doctor, I understand that the Lord's Supper is to be cele- 
brated with you next Sunday. I would learn, if it accords with 
the canons of vour church to admit communicants of finother 
denomination?' The doctor rejoined, 'Most certainly. Ours 
is not the Presbyterian table, general, but the Lord's table, and 
we hence give the Lord's invitation to all his followers, of what- 
ever name.' The general replied, ' 1 am glad of it ; that is as it 
ought to be — ^but as I was not quite sure of the fact, I thought I 
would ascertain it from yourself, as I propose to join with you 
on that occasion. Though a member of the Church of Eng- 
land, I have no exclusive partialities.' The doctor reassured 
him of a cordial welcome, and the general was found seated 
with the communicants the next Sabbath. 

" During my residence in the United States, subsequent to 
this period, I was frequently witness to the good understanding 
which generally prevails among clergymen professing different 
opinions on churcn forms and doctrinal points in this countrv ; 
and I occasionally observed notices in the newspapers to the 
tame purport. The two following I have preserved: 'The 
comer-4tone of a new Baptist church was laid at Savannah, in 
Geoiipa, and the ceremonial services were performed by clergy- 
men of the Methodist, Oerman, Lutheran, Presbyterian, Rpis- 
copal, and Baptist churches.' — ' The sacrament of the Lord's 
Supper W9S aaministered in the Rev. Mr. Post's church (Pres- 
byterian church at Washington), and, at usual, all members of 
other churches in regular standing were invited to unite with 
the members of that church in testifying their faith in, and love 
to, their Lord and Saviour. The invited guests assembled 
around the table *, and it so happened tbat Mr. Grundy, a senac 
tor from Tennessee, and two Cherokee Indians, were seated side 
by «de.' Nothing is more astounding in the stage-coach inter- 
course with the people of this country, as well as in the bar- 
rooms where travellers meet, than the freedom and apparent 
Binceritv o^ tiieir remarks, and the perfect feeling of equahty* 
with which the oonversatioii is maintained, especiaUy on rek- 
gknis m^aw. I faavis bdtoltfae nooit Oj^gom cUMdB moiii- 
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SS^wmaA, by persoM in the same rtage, PJpfeaang them- 

^ M^db^'re the liberal yiews entertained in America on re- 
ii-i!.«. anhiprtii and if €uch dispositions are more coMWUal to 
fe «^^S tMristo syBte the fiery, and uiSallawed 

SSlwS unhcdy jealousies which many lehgiomsts display- 
^ Se t^not moie frequently manifested m our own cojm- 
S;T fS Se^diflference of iocahties and customs c«^ot aker tiie 
Sure and obligation of monjl I^nciples and action^ W^t a 
2hSinir contra^ to the scenes now exhibited are such fects as 
Sfo&J5?hS^« The Rev. J. T. Campbell, Rector of Tilston, 
m the dioceS of Chester, has bem suspended firomhs clert^l fvn^ 
Sn for twelve months, with a sequestration of his behehce for 
ihat iime,/or preachmg m a Met/wdutmeeting-hause «J N ^t^ 
and in^her similar places withm the diojess/'— " The Itev. 
m Rice, curate of St. Loke's, London, made himself conspicu- 
ous the ither day at Mr. WakelyHs dinner, h^, in conaequwice 
of the liberal sentiments he then exprewed on t^e subject 
of church reform, fallen under the censure of his diocesan.' 
Bo'h these notices appeared in most ^f the newspa^rs m 
January, 1833, and were never contradicted! "sttch c^- 
duct in the rulers of the church were iw^rtmled by the aoc- 
uSes or precepts of the New Testament, ChnsUamty would 
be unworthy of any man*8 attention or miDport. If the pnnci- 
Dles and persecuting spirit involved m such decisions were coun- 
tenanced and supported by the laws of the state, we should soon 
be subiectedto lil the burnings, hangings, maimmga, tortures, 
and horrid cruelties which distinguished the darit ages ©f popery 
imd the proceedings of the Star Chamber. How long will iC 
be ere professed Christians display a Ckrifttan spmt? and whal 
is the utiUty of Christianity to ihe world, unless cando^, for- 
bearance, love, meekness, and other Chnstian virtues be tb© 
Characteristics of its professed votaries ? We dare any p«rs«j 
to bring forward a sdngte instance of a man's bemg «)nyertf| 
to the faith of our hofy religion by th«} display of «nhalk)wed 
fcal, furious bigotry, sectarian contentiofas, or the mamlestaUon 
<rf a domipeering and persecuting spirit. But ttiousanos 01 m- 
atances could be produced of such dispositions being the meaaa 
of recruiting the raidts of infidelity and hcentiousnew. Tho 
fbllowing statement, sent to the editor 01 the U/eerpoolMereury, 
Feb. 14, 1833, displays the liberality of certain British clergyjae^ 
m the thirty-third year of the nmeteenth century. " I ^* 
been recently called on by death to part with one of my chudreiL 

I waited upon the Rev. ^ of church (whose 1 buned 

a child a short time ago), to arrwnge wi^h him about its mt«r- 
ment near tiio other. *SqI toMhst place of wewhip do jm 
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po V Inquired most serioasly the reverend divine. ' TherMetbod^ 
ists, 'sir, of the New Connexion,' I replied. ' As you do not 
attend my church, I cannot, therefore, bury your child. — ^Wherd 
yria your child baptized?' was his secona inquiry. *At thd 
church of which I am a member,* I answered. * How can yoa 




your child to be buried where it was baptized. 
* But, sir, we have no burial-nound connected with our chapel.' 
' No matter ; the church waraens of my church have determm^ 
not to bury any that do not belong to the church. Go,' said the 

minister, * to , and arrange with hun.' So saying, he turned 

his back and left me.—RJ EiffeRY." 

The Duke of Newcastle— m notorious/or' doing what he plecuet 
with hia own — has the following clause mtroduced into certiiiii 
leases in the neighbourhood of Nottingham : " Thai m none of 
the houaee to be built shaU be held prayer-meeting8f or any eonventi- 
des for the diffitaion of eentijnente contrary to the doetrmes of A$ 
Church of England." A fine specimen, truly, of Christian libe- 
rality in the mneteenth century ! If his grace the Duke of New. 
castle attended to his prayers as frequently and fervenity as the 
liturgy enjoins, he would l^e disposecl to ^splay a little mora 
candour in reference to the " prayer^meetings"oi his dissenting 
brethren. With regard to the leading doctrinea of the Church 
of Enffland, there are few dissenters disposed to find much fault 
with them. But what will his grace say of the indolence and 
avaricious conduct of many df the mimsters of that church, 
which have been the cause of the rapid increase of dissenters ? 
The vicar of Pevensey in Sussex (as appears from a petition of 
the parishioners, datea February 1, 1833) derives an income from 
the parish of about 1200/. ayear, and yet hasnever once performed 
Divme service since his induction, about atventeen yeara ago. He 
has another living at Guestling, about fifteen miles distant, 
from which he derives a revenue of 4002. per annum. Whether ho 
does duty there is not known ; but it is not absurd to suppose 
that a parson who will not so much as read vrayera for 1200{. ia 
not very likely to preach for 400/. — R. Hodgson, dean of Car* 
lisle, is also vicaiT of Burg-on-Sands, rector (tf St. George's in 
Hanover-square, vicar of Hellington ; and yet at none en these 
places is he found officiating. The tithes received by the dean 
and chapter for Heshet amount to 1000/. Or 1500/. a year ; they 
pay the curate that does the duty 18/. df., or at the rate of one 
shilling a day—the wages Of a bncklayer's labourer^ In Welhe- 
ral and Warwick, the dean and chapter draw about 1000/. ayear 
for tithes and 1000/. a year from the church lands, and they pay 
the working minister the sum of 50/. a year. The tithes of the 
parish of St. Cuthberts and St. Mary amount to about 1500/. a 
year, and the two curates who do the duty receiTe each'tlM 
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of 22. 13«. 4<i. a year ! ! Three brotheia of the name of 
Chodaumgh monopolize thirteen pieces of church preferment. 
One of them is prebend of Carlisle, Westminster, and York — 
vkar of Wath All-Saints on Deam, chaplain of Adwick, and 
chaplain of Brampton Bierlow. Those preferments produce. 
Of coarse, several thousands, for which the incumbents perform 
absolutely nothing. And jet, one of thepersons above alluded 
to had lately the effrontery to come to Cfarlisle and preach up 
" the churcn is in danger," because these shocking enormities 
tie now exposed to public reorobation. See Times newspaper 
hr Match 7, 8, 1833. It would be no great breach of charity 
tSD auKKMe that it is such doctrines and practices as those now 
atateo, that the Duke of Newcastle is determined to support 
with such a desree of persecuting zeal — ^and that pure Chris- 
tianity, detached from its connexions with the state, is the object 
«fli^ hatred and contempt. - 

Vo. Xn. — On lAs Demoredixing Bg^ectt of If^dd Pkihaophy. 

Page 363-368. 

With the "view of corroborating and illust^tingmore fully the 
statements made in the page6 referred to, the following facts 
loay be stated in relation to the moral character of the inhabit- 
ants of France, particularly those of Pans. 

In the first place, Uie vice of gambling prevails in the capital 
of France to an extent unknown in almost any other country. 
The Palais RoyaU is the grand focus of this species of iniquity, 
which is the fertile source of licentiousness, and of almost every 
crime. Mr. J. Scott, who visited Paris in 1814, thus describes 
this sink of moral pollution : " The Palais Royale presents the 
no6^ characteristic feature of Paris ; it is dissolute, gay, wretched, 
elegant, paltry, busy, and idle ; it suggests recollections of atro- 
city, and snpplies Sights of fascination ; it displays virtue and 
tice living cm easy terms, and in immediate neighbourhood of 
each other. Excitements, indulgences, and privations — art and 
^Igarity — science and ignorance — artfal conspiracies and ca^ie- 
less debaucheries — all mingle here, formii^ an atmosphere of 
Taiious exhalations, a whirl of the most Uv^ images — a stimu- 
lating mdangs a( what is most heating, intoxicating, and sub- 
dning." Sir W. Scott, who visited Paris in 1815, gives the fpl- 
kwing dMcription of this mfamoi^s establishment : " The Palais 
Royale, in whose saloons and porticoes vice has established a 
^blic and open school for gambling and licentiousness, should 
be levelled to the ground, with all its accursed brothels and 
gambling houses — rendezvouses the more seductive to youth 
^ ^?5*'*.^'^ from some of thiDse dangers which would alarm 
tttodffl^ in places of avowedly scandalous resort. In the Salon 
«i Strmitny the moat celebrated haunt of this Dom-Danial, 



i 



EFFECTS OF INFIDEL PHILOSOi^HY. 4M 

which I had the curiosity to visit, the scene was decent and 
silent to a degree of solemnity. An immense hall was filled 
with gamesters and spectators. Those who kept the bank and 
managed the affairs of the establisdmient were (ustin^ished by 
the green shades which they wore to preserve their eyes — b^ 
their silent and grave demeanour, and oy the paleness of their 
countenanced, exhausted by their constant vigils. There was 
no distinction of persons, nor any passport required for en- 
trance, save that of a decent exterior ; and on tiie long taUes, 
which were covered with gold, an artisan was at m>erty to 
hazard his week's wages, or a noble his whole estate. Youtii 
and age were equally welcome, and any one who chose to play 
within the limits of a trifling sum had only to accuse his own 
weakness if he was drawn into de^r or more dangerous hazard. 
Every thing appeared to be conducted with perfect fumess. 
The only advantage possessed by the bimk (which is, however, 
enormous) is the extent of the funds, by which it is enabled to 
sustain my reverse of fortune ; whereas, most of the iii£- 
viduals who play against the bank are in circumstances to be 
ruined by the first succession of ill luck ; so that ultimately the 
small ventures merge in the stock of the principal adventurers, 
as rivers run into the sea. The profits of the establishment 
must indeed be very large, to suppiort its expenses. Besides a 
variety of attendants, who distribute refreshments to the players 
gratis, there is an elegant entertainment, with expensive wines, 
regularly prepared about three o'clock in the morning for those 
who choose to partake of it. . With such temptations around 
him, and where the hazarding an insignificant sum seems at 
first venial or innocent, it is no wonder that thousands fed 
themselves gradually involved in the vortex, whose verge is 
so little distkiguishable, until they are swallowed up, with 
their time, talents, fortune, and frequently also both body and 
soul. 

" This is vice with her fciresi vizard; but the same imhal- 
lowed precinct contains many a seciret cell for the mast hideous 
and unheardrcf dd)attcherit9 ; many an open rendezvous of infamy, 
and many a den of usury and treason ; the whole paixed with a 
vanity fair of sIh^s for jewels, trinkets, and baubles j that bash- 
fulness may not need a decent pretext for adventunng into the 
haunts of infiEuny. It was here that the preachers of revolution 
foundf amid gamblers, desperadoes, ana prostitutes, ready aa- 
dltors of their doctrines, and active hands to labour in their 
vineyard. It was here that the plots of the Bonapkrtists wer^ 
adjusted ; and from hence the seduced soldiers, inflamed with 
many a bumper to the health of the exile of Klba, under the 
mystic names of Jean de VEpee and Corporal Yidet, were dia> 
missed to spread the news of his approaching return. In shorL 
from this central pit of Acheron, in which are openly asssmblet 
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And mingled those characters and occupations which, in off 
4aker aqritaU, are driven to shroud themselves in separate and 
retired recesses — ^from this focus of vice and treason have flowed 
forth those waters of bitterness of which France has drunk fa 
deeply." 

The state of marriage in this country since the revolution is 
likewise the fertile source of immorahty and crime. Marriage 
is little else than a state of legal concubinage, a mere temporary 
connexion, from which the parties can loose themselves when 
they please ; and women are a species of mercantile commodity. 
Illicit connexions and illegitimate chUdren, especially in Parisy 
are numerous beyond what is known in any other country. 
The following statement of the affairs of the French capital for 
the year ei^ng 22d September, 1803, given by the prefect of 
police to the grand judge, presents a most revolting idea of the 
state of public morals ^During this year 490 men and 167 
women committed suicide. ; 81 men and 69 women were mur- 
dered, of whom 55 jfien and 52 women were foreigners ; 644 
divorces ; 155 murderers executed ; 1210 persons condemned to 
the gaUeys, &c. ; 1626 persons to hard labour, and 64 marked 
with hot irons ; 12,076 public women were registered ; large 
sums were levied from these wretched creatares, who were 
made to pay from 5 to 10 guineas each monthly, according to 
^eir rank, oeaiity, or fashion ; 1552 kept mistresses were noted 
down by the police, and 380 brothels licensed by the prefect. 
Axnongtoe criminals executed were 7 fathers for poisoning their 
children, 10 husbands for murdering their wives, 6 wives that 
had murdered their husbands, and 15 children who had poisoned 
or otherwise destroyed their parents. 

The ffluing prof anatiion ^the Sabbath is another, striking chu:- 
aeteristic of the peoole of France, especially as displayed in the 
jcapitaL Entering Paris on the Sabbath, a Briton is shocked 
at beholding all that reverence and solemnity wi^ which that 
■acred day is generally kept in Christian countries, not only 
set aside, but ndiculed and contemned, and a whole people ap- 
parently lost to every impression of religion. The shops are ail 
alive, the gaming-houses filled, the theatres'crowded, the streets 
deafened with ballad-singers and mountebanks ; peiaons of all 
ages, from the hoary grandsire to the child of four or five years, 
engaged in balls, routs; and dances — the house of God alone de- 
serted, and the voice of religion alone Unheard and despised. 
The Sabbath was the day appointed for celebrating the return 
of Bonaparte from Elba in 1815. In the grand square there 
were stationed two theatres of dancers and rope-dancer^^wo 
theatres of amusing physical experiments— six buids for dancing 
—a theatre of singers — a display of fireworks — a circus where 
FrancQne*s troops were to exnibit — ^and, above all, diat most ^• 
Isctable sport called Matts de Cocagne. The Matts de Cccagna 
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consists of two long poles, near the tops of which are suspended 
▼arious articles of cookeiy, such as roast beef, fowls, ducks, &c. 
The poles are soaped kna rendered slippery at the bottom ; and 
the sport consists in the ludicrous failures of those who chmb 
to reach the eatables. Two Matts de Cocagne were also erected 
in the sauare Marjury ; as also four bands ror dancing, a theatre 
of rope-dancers, a theatre of amusing experiments, a theatre of 
singers, &c., and fireworks. These amusements were to com- 
mence at two o'clock P. M., and to last till night. Along the 
avenue of the Champ de Elyseea there were erected 36 fountains 
of wine, 12 tables for the distribution of eatables, such as pies, 
fowls, sausages, &,c. The distribution of the wine and eatables 
took place at three o'clock. At nine o'clock there was a grand 
firework tX the Place de Concorde. Immediatelv afterward a 
detonating balloon ascended from the Chai|ip de £lysees. The 
detonatioh took place when the balloon was at the height of 500 
toises, or above 3000 feet. In the evening all the thesJres were 
opened gratis, and all the public edifices were illuminated. 
Such was the mode in which the Parisians worshipped the 
" Goddess of Reason" on the day appointed f(»r the •Chiistiaa 
Sabbath. , . 

That such profanation of the Sabbath is still continued, aiHl 
that it is not confined to the city of Paris, but abounds in moat 
of the provincial towns of France, appears from the following 
extract of a letter inserted in thejByangelical Marazine tor 
January, 1833. from a gentleman who recently resided in differ- 
ent parts of tnat country : — " Could every pious rmder of this 
letter be awakened, on the morning of that sacred day, as I have 
been, by the clang of th^ anvU, and, on his entrance into the 
streets and markets, observe business prosecuted or suspended 
according to the tastes of the tradesmen — could he mark the 
workmen on seasons of religious festival erecting the triumphal 
arch on the Sabbath morning, and removing it on the Sabbath 
evening, and notice the labourers, at their option, toiling all 
day at the public works — could he see the card-party in the 
hotel, and the nine-pins before every public house, and the 
prpmenaders swarming in all the suburbs — could he be com- 
pelled to witness^ oft one Sunday a grand review of a. garrison, 
and on another be disturbed by the music of a company of 
stroUing players — and could he find, amid all this profanation, 
as I have found, no temple to which to retreat, save the barren 
cliff or the ocean^ave— firtirely he would feel and proclaim tha^ 
truth, * This people is destroyed for lack of knowledge.' " The * 
same gentleman shows that this profanation is chiefly occa- 
sioned hy " the destitution of Scriptural information wmch ex- 
ists in France," which the following facts, among many othem 
that came under his own observation, tend to illustrate. '* On 
fhe nnd to M — ^, on a market-day, I stopped about a dozen 
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ficnooq, Bome poof , others of the better claflees, and ahowin)^ 
ihem the New Testament, begged them to inform me if they 
possessed it. With a airvie exception, they all replied in the 
ne^faHve. In the town of M 1 entered, with the same in- 
quiry, many of the most respectable shops. Only otu individual 
.among theu: ciccupiers was the owner of a New Testament. 
One gentleman, who, during a week, dined with me at my inn, 
and who avowed himself a deist and a materialist, said tfaiat he 
had not seen a Testament ibr many years. Indeed, I doubted 
whether he had ever read it ; for, on my presenting one to him, 
he asked if it contained an account of the creation, A journey- 
man bookbinder, having expressed a wish to obtain this precious 
book, remarked, on receiving it, in perfect ignorance of its 
JHvme authority, that he dared to say it was *a very fine work.' 
A student in a universitv, about 20 years of age, told me, that 
although he had seen the Vulgate ( Jjatin) version of the New 
Testament, he had never met with it in a French translation. 
A younff woman, who pro^^ssed to have a Bible, produced in- 
itead of it a Catnolic aoridgment of the Scriptures, garbled in 
many important portions, and interkroed with the comments 
of the fetthers." 

Such &cts afford a striking evidence of the hoetih'ty of the 
Eoman Catholic clergy in France to the circulation of Uie Scrip- 
tures, and the enlightening of the minds of the commmiity m 
the knowledge of Divine truths : and therefore it is no wonder 
that infidelity, materialism, and immorality should very gene- 
^y preyail. " £)ven among the Protestants," says the same 
writer, ** a Urge number of their ministers are worldly men, fire- 
denting, as a pipu^ Iqidy assured nie, * the chase, the dance, 
9nd the hilliaid-table.' As to Cie public worship of God, the 
case is equally deplorable. In two large towns, and a popula- 
tion of 25,000, 1 found no Protestant sanctuary. In a third town, 
containing about 7000 inhabitants, there was an En^iish Epis- 
copal chapel for the British residents, but np FrenchProtestant 
eervice. At a fourth, in which there was a Protestant churchy 
the minister, who supplied four other places, preached qm Sab- 
bath in five weeks.*' 

The mania for danfiingf which pervades all classes and aU. 
ages, is another characteristic of ue people f^ Paris, of which 
some idea may be formed firom the following extract from a 
Rench pubhc joum^, dated August 2, 1804:— "The doMo- 
mania of both sexes seems rather to increase than decrease with 
the warm weather. Sivty bulla were advertised for la»t Sunday ; 
and for to-morrow sixty-nine are announc^. Any person walk* 
ing in the Elysian fields, or on the Boulevards, may be con- 
^ced that these temples of pleasure are not without worship* 
pers. Beeidee these, in our own walks last Sunday, we counted 
00 lets than twenty-tvoo gardens not advertiied, where there ww 
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JiddUng and danehtg. Indeed, this pleasure Is tempting, because 
It is very cheap. For a bottle of beer, which costs 6 sous (3d.), 
and 2 sous (Id.) to the fiddler, a kuaband and mfey with tkeir chU- 
dreHf may amuse thenudoes from three o^dock in the afternoon tSl 
tUven o'clock at night. As this exercise both diverts the mind 
and Btxen^l^nB tjie body, and as Sunday is the only day of the 
week whidh the meet numerous classes of people can dispose 
t>f, without tnrury to themselves or the state, government encouh 
ragesj aa inuch as poasibtef these innocent amiuements on that day. 
In the £[arden cMf Chaumievre, on the Boulevard Neuf, we ob- 
served, m the same quadrilles, last Sunday, four reneratums^ the 
great-grandsire dancmg with his great-great-granddaughter* and 
the great-grandmamma dancing with her great-great-grandson. 
It was a satisfaction impossible to be expressed, to see persons 
of so many different a^es all enjo)ring the same pleasure for the 
present, not remembermg past misfortunes, nor apprehendinff 
Jniture ones. The gravf seemed equally distant from the girl of 
ten years old, and from her great-grandmamma of seventy years, 
and from th6 boy that had not seen three Instres, as m)m the 
great-grandsire reaching nearly fourscore years. In another 
quadrule were four lovers dancing with their mistresses. There, 
again, nothing was observed but an emulation who should 
enjoy ^e present moment. Not an idea of the past, or oi time 
to come, clouded their thoughts ; in a few words, they were 
perfectly happy. Let those tormented by avarice or ambition 
ftequent those places on a Sunday, and they will be cured of 
their vile passions, if they are not mcurable."* 

Such are a few sketches of the moral state and character of 
the people of Paris, which, there is every reason to beUeve, are, 
vdth a few modifications, applicable to tne i inhabitants of most 
of the other large towns in France. Among the great mass of 
the population of that country, there appears to be no distinct 
recognition of the moral attributes of the Deity, of the obUgation 
(rfthe Divine law, or of a future and eternal state of existence. 
Whirled about incessantly in the vortex of vanity and dissipa- 
tion» the Creator is lost sight of, moral responsibility disregarded, 
and present sensual gratifications pursued with the utmost 
eagerness, regardless whether death 8hall,prove the precursor to 
permanent h^piness or misery, or to a state of " eternal sUep.^* 
Never, perhaps, even in a pagan country, was the Epicurean 
jphilosopny so systematically reduced to practice as in the 
country of Yoltaire, Bufibn, Mirabeau, Condon^et, Helvetius, 
and Diderot. It cannot be difficult to trace the present demor- 
alization of France to the skeptical and atheistical principles 

* Several of the above skecches are extracted Ihrni tbe ** Glasgow 
Geography ," a work which eoatains an limnease mass of historical^ 
jpsQgraphical, andmlsoeHspeous infomatioo. 



440 APPSKDIX. 

dineminated by such writers, which were ad(»ted in all their 
extent, and acted upon by the leaders of the first Revoltttion. 
Soon after that erent, education was altogether proscribed. 
Daring the apace of five years, from 1791 to 1796, the public 
instruction of the yonng was totally set asid^ and, of course, 
they were left to remain entiiely ignorant of vie ftfets and doc- 
toines of religion, and' of the duties they owe to God and to 
man. It is easy, therefore, to conceive what must be tbB intel- 
lectual, the moral, and religious condition of those who were 
bovn a little before this period, and who now form a considerable 
portion of the population arrived at the years of manhood. A 
gentleman at raris happened to possess a domestic of sense 
and general intelligence above his station. His master, upon 
some occasion, us«l to him the expression, " It is doing as we 
would be done by, — ^the Christian maxim." The voung man 
looked rather surprised : " Yes," replied the gentleman, " 1 
say, it LB the doctrine of the Christian religion, which teaches as 
not only to do as we would be done by, but also to return good 
for evil." — "It may be so, sir," replied he, "but I had the 
misfortune to be bom during the heat of the revolution, when it 
would have been death to have spoken oh the subject of reli- 
gion ; and so soon as I was fifteen years old, I was put into the 
huids of the drill-sergeant, whose first lessonlo me was, that, as 
a French soldier, I was to fear neither Godnor deviL" It is to be 
hoped, that the rising generation in France is now somewhat 
improved in intelligence and morality beyond that which sprang 
up during the demoralizing scenes of the ^rst revolution ; but, 
in spite of all the counteracting efforts that can now be used, 
another generation, at least, must pass away, before the imino- 
nl effects produced by infidel philosophy, and the principles 
which prevailed during the "reign oi terror," can be nearly 
obliterated. 

I shall conclude these sketches with the following account 
of the oensecration of the " Goddess of Reason," one of the most 
profane and presumptuous mockeries of every thing that is 
laticmal or sacred to oe found in the history of mankind. ' 

" The section of the Sans Cullotes declared at the bar of the 
Convention, November, 10, 1793, that they would no longer 
have priests among them, and that they required the total sup> 
pression of all salaries paid to the ministers of religious wor- 
ship. The petition was followwl by a numerous procession, 
y^ch filed cfflfin the hall, accompanied by national music. Sur- 
rounded by them, appeareda young woman* of the finest figure, 
arrayed in the robes of liberty, aild seated in a chair, ornamented 
with leaves and festoons. She was placed opposite the presi- 
dant; tnd ChaiunettCj one of the members, said, *FafuUieum 

* filadame DesmottliMt^ wtio was afterward guiUotmed, 
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has abandoned the place of truth ; squint-eyed, it couMnot bear 
the brilliant light. The people of raris have taken possession 
of iKe temple, which they have regenerated ; the Gotnic arches 
'wMch till this day resounded with He* now echo with the 
accents of truth -, you see we have not taken for our festivi^ 
inanimate idols, it is a chePtTcnmre of nature whom we have 
arrayed in the habit of liberty ; its sacred form has inflamed all 
hearts. The public has but one cry, ' No more altars, no more 
priests, no other God but the God of nature.' We, their magis- 
trates, we accompany them from the temple of truth to the 
temple of the laws, to celebrate a new Uberty, and to request 
that the ci-devant church of Notre Dame he changed into a temple 
consecrate to reason and truth.* This proposal, oeing converted 
into a motion, was immediately decreed ; and the Convention 
afterward decided that the citizens of Paris, on this day, con- 
tinued to deserve well of their country. The goddess then 
seated herself by the side of the president, who gave her. a 
Jratemal Jdss. The secretaries presented themselves to share 
the same ftivour ; every one teas eager to kiss the new divinity j whom 
flo many salutatliDns did not m the least disconcert. During the 
ceremony, the orphans of the country, pupils of Bourdon (one 
of the memt^rs), sang a hymn to reasony composed t>y citizen 
Moline. The national n^usic plaved Goeset's hymn to liberty. 
The Convention then mixed with the people, to celebrate the 
feast of reason m her new temjAe. A grand festival was ac- 
cording[ly held in the church of Notre, Dame, in honour of 
this deity. In the middle of the church was erected a mount, 
and on it a very plain temple, the &cade of which bore the 
following inscription — * A la Philosophie.* The busts of the most 
celebratedphilosophers were placed before the rate of this 
temple. The torch of truth was in the summit of the mount, 
upon the altar of Reason, 'Spreading light. The Convention 
and all the constituted authorities assisted at the ceremony. 
Two rows of young girls, dressed in white, each wearing a 
crown of oak leaves, crossed before the altar of reason, at me 
sound of republican music : each of the girls inclined b<^ore the 
torch, and ascended. the summit of the ;nount. Liberty then 
came oiut of the temple of philosophy, towards a throne made of 
turf, to receive the homage of the republicans of both sexes, 
who sang a hymn in her praise, exj^nding their anns at the 
same time towards her. Lioerty ascended uterward, to return 
to the temple, and, in re-entering it, she turned about, casting a 
look of benevolence upon her friends ; when she got in, eveiy one 
expressed with enthusiasm the sensations which the goodess 
excited in them by songs of joy ; and ^ey swore never, never to 
cease to be faithful to her." 

Such were the festivities and ceremonies which were pre- 
jcribed for the installatioQ of ibis new divinity, md such ths 
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shameless folly and daring impiety with which they were ac- 
ccHnpanied ! Such is the Religion of what has been presump. 
^oiisly called Philosophy^ when it has shaken off its allegiance 
to the Christian Revelation— a reUgion aa inconsistent with the 
dictates of reason and the common sense of mankind as it is 
with the religion of the Bible. Never, in any age, was philoso- 
phy 80 shamefully degraded^ and exposed to the contempt of 
every rational mind, as when it thus stooped to such absurd 
foolery and Heaven-daring profanity. Besides the impiety of 
the whole of this procedure, — ^which is almost v^thout a par- 
allel in the annals of the world, — ^there was an imbecility and 
a tilUneu in it altogether incompatible with those subhme ideas 
of creation and Providence which true philosophy, when prop- 
erly directed, has a tendency to inspire. And how inconsistently^ 
as well as inhuinanely, did these worshippers of " liberty," " rea- 
son," and " truth" conduct themselves to the representative of 
their goddess, when, soon after, they doomed tne lady, whom 
thev had kissed and adored In the " temple of truth," to expire 
under the stroke of the guillotine ! Such occurrences appear 
evidently intended by the moral Governor of the world to ad- 
monish us of the danger of separating science from its connex- 
ions with revealed religion, and to show us to what dreadful 
lengths, in impiety and crime, even men of talent will proceed, 
when the truths of Revelation are set aside, and the principles 
And moral laws of Christianity are trampled under foot. 
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LIVES OF THE APOSTLES and EARLY MAR- 
TYRS o» thi CHURCH. 18mo. [No.Lofth«Boy«4 
«iid Girra Library. Designed for Sanday Reading.;| 

■ 

This, as well as some of the subsequent numbers of the Boy's 
• and Girl's Library, is especially designed for Sunday reading, 
and the object of the wrriter has been to direct the minds of 
youthful readers to the Bible, by exciting an interest in the liTet 
tnd actions of the eminent apostles and martyrs who bore testi- 
mony to the truth of their missions and of thd Redeemer by 
their preaching and their righteous death. The style is beauti- 
fully simple, and the narrative is interspersed with comments 
and reflections remarkable for their devout spirit, and for the 
clearness with which they elucidate whatever might appear to 
the tender mind either contradictory or unintelligible. It it 
impossible for any child to read these affecting histories without 
becoming interested; and the interest is so directed and im- 
proved as to implant and foster the pure^ principles of religion 
and morality. - The most esteemed leUgious publications 
throughout the Union have united in cordial expressions of 
praise to this as well as the other Scriptural numbers of the 
Library, and the publishers have had the gratification of n^ 
csiving from mdividuals eminent for piety, the warmest cooi^ 
mendatious not only of the plan, bat also of the maniwr ftk 
which it has been so far SMcuted. 



THE SWISS FAMILY ROBINSON ; ok, ADYEH^ 
Til RES or ▲ FATHER aitd MOTHER amu FOUR 
SONS oir A DESERT ISLAND. In 2 Tds. 18mo. 
[Nos. n. dt III. of the Bo7*0 and GirFs Libnfy.] 

Tba puipoee of this pleaaint story i» to eoiiTey instraetion ia 
<he aito and Natoral History, and, at thi same time, to incolcat* 
by example principles which teiid to the promotion of social 
happiness. Exery one has read or heard of Robinson Crusoe, 
and the mmvalled and loog-continaed popolaiity of that admi* 
nble pamtiTe, proves that the tastes and feelings to which it 
addresses itself are among the strongest and most universal 
which belong to human nature. Tjjie adventures of the Swiss 
funily are somewhat similar in character, and« of course, in in- 
terest; and they illustrate, in the most forcible and pleaaing 
manner, the efficacy of piety, industry, ingenuity, and good- 
tfimper, in smoothing difficulties and procuring enjoyments 
under the most adverse circumstances. The story abounds 
with XDstruction and enteftaimnent, and weU deserves the hig^ 
encomium that has been passed upon it, of being one of th« 
beat children's books ever vmtteiL 

" This little work is so much of a story, that it wHl seem a 
relaxation rather than a school-task, and at the same time it 
will give the juvenile reader more practical instmction in 
natural history, economy, and ike meaau of con t rwi'iy and hdping 
Mw's §dft than many books of the very best pretensions in the 
depsftment of instruction.''-~A»ron I>iii7y ^d(fca0M(«; 

" We do not think a parent could select a more'acceptabhr or 
judidoas gifL"— iV«i9-J?a«eii ReUgiom IntdUgmtetr, 

" The story has ail that wild diarm of adventure and dis* 
covery which has made Robinson Crusoe such a wonder Xa 
every generation since it was written."— Jld9»(i«t Rtpontory. 

'* This work is interesting and truly valuable." — Z7. S. Gatstu. 

*<Well calculated to claim the attention of the interestiiig 
part of the community to wiatlk ii is addres8ed."i-iV. Y» 
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SUNDAY EVENINGS ; or, an EASY INTRO- 
DUCTION TO THE READING OF THE BIBLE. [Nos. 
IV. and XIV. of the Boy's and Girl's Library.] 

The title of this excellent little work sufficiently explains 
Its object. As an introduction to the knowledge of Scriptoxs 
History, and an incentive to the study of the Sacred Volume, 
it is calculated to produce the most happy effects upon the 
minds of children; and the simplicity o the langfuage pre- 
•erres to the story all those charms which are inherent in the 
narrative, but are sometimes lost to very youthful. readers by 
their want of a perfect understanding of the words they read. 
Besides a developed and connected view, in easy language, 
of the Scripture story itself, the author h^s endeavoured to in- 
tersperse m the narrative such notices of the countries spokeu 
of, together with such references to the New Testament and 
practical remarks, as would tend to make the book either more 
interesting, more intellectually improving, or more valuable in 
a moral and religious light : and it cailhot fail of obtaining the 
approbation of all judicious and pious parents, and of proving^, 
by the blessing oi God, an assistance to the Christian mother, 
in giving to her children an early knowledge and love of his 
Sacred Word. 

*'The style is simple, the sentiments expressed Scriptural, 
and the book every way calculated as an assistant in' the m- 
struction of children. — The PrUbyterian, 
"To be conmiended cordially." — The Chxatiknuau 
"We recommend it particularly to mothers and guardians 
of the young, confident that it will obtain their approbation, and 
prove an assistance to them in giving those under their care an 
early knowledge and love of the Sacred Word."— Am. TraodUr 

" The work is well worthy the attention of parents and in* 
•tructers, to whom we most cheerfully zeeommend iV*^Bo9ten 
Mirror, 

" It will be found, we think, a nseJEul auxiliary in the hands 
of parents, and a most winning book to childien."-*C0ftfise(iwl 
Jcwmal 
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THE SON OP A GENIUS. Bt BCbb. HofXAim. 

[No. V. of the Boy'i and Giri'a Library.] 

This admirable atory has been too long familiar to the pnb- 
lic — at least to that portion of it which has advanced beyond 
the period of childhood-^to require either eulogy or descriptioii. 
It has for many years maintained its place among the best and 
most esteemed juvenile works in the English language ; and its 
popularity is easily accountiBd for by the touching inter^t of the 
incidents, and the purity of the ptihtiples it inculcates both 
of wisdom, and reUgion. The publishers were induced to rt- 
print it as one of the numbers of the Boy's and Girl's Library, 
partly by the advice and solicitations of many of their friend^ 
and their own knowledge of its merits, and partly by the con- 
sideration that it has long been out (Sprint, and that it was vciy 
^fficult to procure a copy. 

" * The Son of a Genius* will afford a profitable study to 
parents, as well as an exguisite treat to youths. It is an admi- 
rable tale : fascinating in its delineations, admirable in its moral, 
just as a picture of the mind, a faithful and true portraiture 
of the results of genius vaccUating, unapplied, and turning to 
ruin, and the same genius supported by sound moral principle, 
strengthened by judicious exercise and continuous effort, useful 
and triumphant, tt is a striking illustration of the importance 
of method, perseverance, and industry to produce the perfect 
fruits of genius ; and the utter uselessness of delicate taete, 
vivid conceptioti, rapid performance,^ aided by generous affec* 
tioqs and engaging manner, to the attainment at excellence^ 
without that tteady tqipUcatum, which nothing but just moral 
principle can ensure. The story is not, however, a refined, met- 
aphysical disquisition on genius ; but a simple, engaging tale^ 
which lets in upon the reader a sort . ezperienoe worth a hum* 
died essays."— -Connecticut JotaputL 

** To youth of both sexes this work foims an excellent piieos 
of reading.'*-* TA« Pemuylvamaiu 

" To our young firieods It will afford mtiefa enteittuinieiit'v ^ 
BottoH Mirror. 
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NATURAL HISTORY; or UNCLE PHILIPS 

CONVERSATIONS with m CHILDREI^ abovt 
TOOLS AiA) TRADES among thi INFERIOR 
ANIMALS. [No VL of the Boy's and Giri'i Librmiy.] 

The wonders of Ood's providence, as they are manifested 
in the figures, habits, and performances of the faiioas creatmet 
which fiU the earth, the air, and the waters,— ihe endless ▼aiietiet 
of form, the accuracy and* ingenuity pf their cantriTance% 
whether for security or sustenance, aiyl tBe admirabls adapta- 
tion of their instruments to the works their instinct prompts 
fhem to construct, supply an elhaustless theme for obsenratioa 
and astonishment, snd call forth in flie mind the most exalted 
ideas of the Supreme wisdom and beneficence. In |^ capti- 
Tating Tolume which terms the sixtti number of the Boy's and 
Girl\Library, » portion of this department of sdenoe is treated 
of with consummate ability,, and the work has deservedly re* 
ceived the highest encomiums, not only for the extent, utility, 
and interesting nature of the information it conveys, but also for 
the skill with which the ideas and language are adapted to the 
tastes as well as the capacities of youthful readers. ' But these 
aiB not its only or its greatest merits: its highest claims to 
praise are the tone of sincere and earnest piety which pervsdes 
the conversations, and the excellence of the precepts drawn 
from the wonders they disclose. 

''It is written with a thorough knowledge of the subject, and 
with that delightful freshness of impression from natural sights 
which revives the days of our childhood. Here, then, is a 
beautiful and appropriate present for the phiistim parent"— 
The Prubyterian, 

'*This work deserves high praise. It displays mudi tact 
and ingenuity, guided by sound judgment, snd oontrolled bf 
fervent piety. Such books for the young an scarce, and likely 
to be so; for few are able to produce tWn. Chiklzen will de- 
light in it, and profit by it*'—TAe Ckunhmm, 

''We look upon this as one among the beft jaTOBilo iradDi 
we have met with*''— -Aycuf Reppdiar^. 



